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«| [NEW SERA-vAC° 


blood bottle and tube are inseparable— 
749 im only one label required 


: A major advance in blood bottle design, the 

752 ; unique SERA-VAC with its sterile, internal vacuum 

tt pilot tube offers these important advantages to 

hospitals and blood banks— 

prevents errors—SERA-VAC’s internal pilot 
eee tube cannot be mislabeled, prterchanged, lost or 

broken. 


saves time —SERA-VAC | labeling and 
: taping of pilot tube to bow ...one less tube to 
= handle. 


stores easily —SERA-VAG packs tightly and 


715 
rotates easily for daily inspection. 
improves clot retraction—SERA-VAC’s pilot tube 
is warmed by blood around it...pilot tube blood 
cools more slowly. és 
728 
719 products of 
BAXTER LABORATORIES, INC. 
780 Morton Grove, Illinois 
780 DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 
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UNIFORM DOSAGE NEBULIZATION 
in Asthma 


with Your Favorite 


Bronchodilator> 


@ NO RUBBER BULBS TO DETERIORATE 


@ NO BREAKAGE OF COSTLY 
GLASS NEBULIZERS 


@ NO SPILLING OF SOLUTION IN 
POCKET OR PURSE 


C True nebulization—one inhalation provides 
a \) 5 to 8 times as many particles in the ideal 
\, \ size range—0.5 to 4 microns radius—as 
an inhalation from standard nebulizers. 

Amount of medication released does not 

\ depend on pressure applied—dosage al- 


Medihaler Oral Adapter — ways the same. One application usually 
is nonbreakable. Vial of sufficient for most patients. 


Medihaler medication is 


leakproof, spillproof, pro- hi 
vides 200 applications. a re 
— Notably safe for use B 

with children. One 1 

MEDIHALER-EPI™ application usually 
0.5% solution of epinephrine U.S.P. aborts attack. vs 

MEDIHALER-ISO ™ 
0.25% solution of i 1 HCI U.S.P. Pi 


On your prescription be sure to 
write ‘“‘Medihaler-Iso (or Medi- 
haler-Epi) AND Medihaler Oral 
Adapter,” since medication can- 
not be used without Adapter. For 
refills write for medication only. 
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In answer to questions about douching you can 
recommend Meta Cine with complete confidence 


BECAUSE META CINE: 


1. is a safe, soothing douche (pH 3.5) containing 

methyl salicylate, eucalyptol, menthol, chlorothy- 

mol and PAPAIN to liquefy mucus. CITRIC ACID 

to help restore the proper acid pH, discourage 

pathogenic organism, promote normal vaginal 

— LACTOSE to feed the physiologic Doderlein 
acilli. 
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“What douche 


should I use, 


2. is pleasant and refreshing to the patient... 
and deodorizing. 


3, has a surface tension of 56 dynes/cm as com- 
pared to 72 dynes/cm for the usual vinegar douche. 


4, is economical . . . only two teaspoonfuls to two 
quarts of water . . . supplied in eight-ounce con- 
tainers. 

5. is useful as a routine, cleansing douche, as an 


adjuvant when treating leukorrheal infections, and 
following cervical cauterizations and conizations. 


UPON YOUR REQUEST a free supply of instruction sheets will be sent for 
your convenience in advising patients on the correct douching technique. 


BRAYTEN PHARMACEUTICAL COMPANY, 3810 St. Elmo Avenue, Chattanooga 9, Tennessee 
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What you want 
analgesic? 


(Salts of Dihydrohydroxycodeinone and Homatropine, plus APC) 


Bette thar, codeine plus APC 


ops 


Sp eC e d acts faster than codeine plus APC— 


usually within 15 minutes!” 


codeine plus APC—usually for 6 hours 


with virtual freedom from constipation”? 


Average adult dosage, 1 tablet q.6 h. Supplied 
as scored, yellow oral tablets. May be habit- 
forming. Literature? Write — 


ENDO LABORATORIES INC. Richmond Hill 18, New York 


1. Blank, P., and Boas, H.: Ann. West. Med. & Surg.6:376,1952. 
2. Piper, C. E., and Nicklas, F. W.: Indust. Med. 23:510, 1954. 


*U.S. Pat. 2,628,185 
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“Neither rain, nor snow, nor advancing years shall stay this courier!” 


* 

For persons past forty, good health is usually 
a source of great pride and satisfaction. e V I a 
Each succeeding year seems to heighten 
their delight and appreciation. To help these 
“senior citizens” maintain their vigor, pre- 
scribe GEVRAL, a comprehensive geriatric 
diet supplement that provides 14 vitamins, 
11 minerals, and Purified Intrinsic Factor 
Concentrate—all in one convenient, dry- rd : 

or more rapid and complete 


filled capsule. absorption, freedom from after- 
taste. A Lederle exclusive! 


GERIATRIC VITAMIN-MINERAL SUPPLEMENT LEDERLE 


t Lederie) LEDERLE LABORATORIES DIVISION AMERICAN CYANAMID COMPANY PEARL RIVIER, NEW YORK 
REG. U.S. PAT. OFF. 


Each GEVRAL Capsule contains: 

Vitamin A.......... 5000 U.S.P. Units Choline Dihydrogen Citrate.... 100 mg. Calcium (as CaHPO,)......... 145 mg. 
Vitamin D........... 500 U.S.P. Units 50 mg. Phosphorus(as CaHPO,)..... 110 mg. 
Vitamin Biz................. 1 megm. Ascorbic Acid (C)............. 50mg. Boron (as Na2B,07.10H20).... 0.1 mg. 
Thiamine Mononitrate (Bi)... 5 mg. E Copper (as CuO)............... 
Riboflavin (Bz)................ 5 mg. mg. Fluorine (as CaF2)............ 0.1 mg. 
Niacinamide.................. 15 mg. Purified intrinsic Manganese (as MnOz).......... 1 mg. 
Sees! Factor Concentrate......... 0.5 mg. Magnesium (as MgO)........... 1 mg. 
Pyridoxine HCI (Bs).......... 0.5 mg. Iron (as FeSQs).......... . 10 mg. Potassium (as K2S0,).......... 5 mg. 
Ca Pantothenate............... 5 mg. lodine (as KI)................ 0.5 mg. 0.5 mg. 


Other Lederle geriatric products include: Gevrason* Vitamin- Mineral Supplement Liquid with a wine flavor; GevRaL* 
Protein Vitamin-Mineral-Protein Supplement Powder; and Gevrine* Vitamin-Mineral-Hormone Capsules. 
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Combining two worlds of medicine 
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a new topical anesthetic for oral administration 


XYLOCAINE® VISCOUS asm 


(Brand of lidocaine*) 


the most effective anesthetic 


for the proximal parts of the digestive tract 


® Quick acting with prolonged effect 


ee ® High viscosity and low surface tension permit the 
anesthetic, Xylocaine Hydrochloride, to come into 
immediate and intimate contact with the mucous membranes 


Safe... nonirritating . . . nonsensitizing. 
®@ Cherry flavored . . . pleasant and easy to take. 


@ Xylocaine Viscous has proved valuable in the 
**dumping" syndrome, hiccup, pyloric spasm caused 
by peptic ulcer, stomatitis, pharyngitis, esophagitis, 
acute cardiospasm, pylorospasm in infants, 
severe vomiting of pregnancy, esophagoscopy, 
gastroscopy, gastric intubation and gastric lavage. 


® Contains 2% Xylocaine Hydrochloride in an aqueous solution 
adjusted to a suitable consistency with carboxymethylcellulose. 
Cherry flavored for palatability. 


Supplied: In bottles of 100 and 450 ce. 


Average Dosage: One tablespoonful, administered orally. 
Additional information available upon request 


Astra Pharmaceuticol Products, Inc., Worcester 6, Mass., U.S.A. 


*U.S. Patent No. 2,441,498 
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cosmetically ac 


water- 


creamO.5% 
prednisolone, free alcohol, in a ¢ osmetically 
F 


...and adding dual control 


to Meti-steroid skin therapy — 


protection 


against infection 


new 


Meti-Derm cinimen 


with Neomycin 


enhanced effectiveness 
Schering 
in allergic, inflammatory 


dermatoses when 


minor infection 


is present 


or anticipated 


neomycin in addition to CORO 
prednisolone, free alcohol 

—for protective coverage against 

virtually all pathogenic skin 

bacteria with a well-tolerated, 

topical antibiotic. 


formula: Each gram of water-washable 
Meti-DERM Ointment with Neomycin 
contains 5 mg. (0.5%) prednisolone, 
and 5 mg. (0.5%) neomycin sulfate 
equivalent to 3.5 mg. neomycin base. 


packaging: Meti-DERM Ointment 
with Neomycin, 10 Gm. tube. 


MD-J-656 
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Serpasil Ritalin Serpatilin 
tranquilizer psychomotor emotional 
stimulant stabilizer 


To induce emotional equilibrium in those who swing from anxiety 
to depression, Serpatilin combines the relaxing, tranquilizing action 
of Serpasil with the mild mood-lifting effect of the new cortical 
stimulant, Ritalin. In recent months, numerous clinical studies have 
indicated the value of combining these agents for the treatment of 
various disorders marked by tension, nervousness, anxiety, apathy, 
irritability and depression. Arnoff,’ in a study of 51 patients, found 
the combination of definite value in a variety of complaints, noting 
no effect on blood pressure or heart rate. Lazarte and Petersen’ also 
found Serpatilin effective in counteracting the side effects of re- 
serpine and chlorpromazine. They reported: “The stimulating effect 
of Ritalin seemed complementary to the action of reserpine... in 
that it brought forth a better quality of increased psychomotor 
activity.” 

1. Arnoff, B.: Personal communication. 2. Lazarte, J. A., and Petersen, M.C.: Personal 
communication. 


Serpatilin Tablets, 0.1 mg./10 mg., each containing 0.1 mg. Serpasil® (reserpine CIBA) 
and 10 mg. Ritalin® hydrochloride (methyl-phenidylacetate hydrochloride CIBA). 


Dosage: 1 tablet 


T.M. 
b.i.d. or t.i.d., 
adjusted to the 
individual. 


SUMMIT, N. J. (reserpine and methyl-phenidylacetate hydrochloride CIBA) 
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2 Relief of skeletal muscle spasm without interference with no 


Laboratories, Inc * Philadelphia 32, Pa. 
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Fright, as well as anoxia, grasps the 
classical “‘first-attack” asthmatic child. 
You well know that this youngster needs 
air and reassurance. Both are 

available with BRONKEPHRINE without side 
effects subtracting from success. 
BRONKEPHRINE’S lack of excitation,» 
in fact, far less than epinephrine,’ has 
been particularly valuable in the 

control of asthma in children.’ This 

can be true in your practice, too. 
BRONKEPHRINE'S lack of excitation is 
reflected by another happy advantage — 
lack of pressor effect.'3-° Even 
hypertensive asthmatics can now receive 
potent antiasthmatic therapy without 
affecting their blood pressure—a factor 
of major importance in selecting 

asthma therapy whether the patient is 
hypertensive or not. 


air and reassurance But this potent drug, “...a superior tool 


for the treatment of bronchial 

asthma,”? unlike other effective 
sympathomimetic amines, develops tolerance 
far less frequently and to a lesser 
degree—an obvious advantage in 

the prolonged treatment of asthma.! 


BRONKEPHRINE (ethylnorepinephrine Breon) 
for either intramuscular or intravenous 
injection — your drug of choice for 

any asthmatic available in 10 cc. 
multidose vials, containing 2 mg. of 
BRONKEPHRINE in each cc. 


Bronke phrine® 
(ETHYLNOREPINEPHRINE BREON ) 
another exclusive, quality-controlled 
parenteral from Breon, your House 
of Advanced Office Parenteral Medication. 


We will be pleased to send you more 
a information, or a clinical sample for your 
me pat? practice. GEORGE A. BREON & COMPANY 


1450 Broadway, New York 18, N.Y. 
ae : 1. Foland, J. P.: Postgrad. Med. 18:397, 1955. 
- 2. Schulte, J. W.; Reif, E. C.; s Bacher, J A.; 
H. C., age 3, with “asthma type” history. Lawrence, W. S., and Tainter, M.L 


Very upset, severe attack of asthma, first Bubet Exper. Therap. 62, 
de, 0.15 cc, im, of BRONKEPHRINE, 

episo School Med. Univ. Maryland 31 (No. 1), 1946. 

at 6:20 P.M. Calm and playing at 6:35 P.M. 4. Tainter, M. L.; Pedden, J. R., and James, M.: 
a J. Pharmacol. & Exper. Therap. 51:371, 1934. 

5. Pedden, J. R.; Tainter, M. L., and 

Cameron, W W. M:: 5. Pharmacol. & Exper. 

Therap. 55: 242, 1935. 

6. Hartman, M. M.: Ann, Allergy 3:366, 1945. 
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Since the ulcer patient usually 
can not get away from it all, . 
prescribe MONODRAL with — 
MEBARAL to more 
isolate the ulcer from the — 
patient physiologically. 


Monoprac with MEBARAL Con-- 
trols hyperacidity by a proved 
superior antisecretory action, 
Controls hyperirritability and — 
hypermotility of the upper 
gastro-intestinal tract, relieves 
pylorospasm. 
Induces a serenity of mind with- 

out affecting mental alertness, 

softens the emotional impact 
of environmental stimuli. 


Controls the psychovisceral 
component of peptic ulcer; les- 
sens gastro-intestinal tension 
by diminishing reflex motor 
irritability. 


ISOLATE 
THE 
MONODRAL with MEBARAL Tablets, 
ULCER! 1 or 2 tablets three or four times 
daily; each tablet containing 5 mg. 
MONODRAL bromide and 32 
MEBARAL. Bottles of 


MEBARA 


FOR CONTROL 
of peptic ulcer 


Monodral {brand of penthienate) and Mebaro! (brand of reg. U.S. Pat: OF. 
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BETTER 


results are obtained 

with STERANE'—8 to 5 
times more active than 
hydrocortisone or cortisone. 


BREATHING 


capacity is greatly enhanced. 
“Relief of symptoms is more 

complete and maintained for 

longer periods with relatively 
small doses.” 


BALANCE 


of minerals and fluids usually 
remains undisturbed. This 
proves “especially advan- 
tageous in those patients with 
cardiac failure requiring 
therapy...’ 


in bronchial asthma 


tera 


brand of prednisolone 


Supplied: White, 5 mg. oral tablets, | 
bottles of 20 and 100. Pink, 1 mg. 
oral tablets, bottles of 100. 

Both deep-scored. 


1. Johnston, T. G., and Cazort, A.G.: 
J. Allergy 27:90, 1956. 2. Schwartz, E.: 
New York J. Med. 56:570, 1956. 

3. Schiller, I. W., et al.: J. Allergy 
27:96, 1956. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


JULY 1956 
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with a user of the Picker Anatomatic 
Century x-ray unit you'd soon know 
why this remarkable "new way in x-ray" 
machine has come so far so fast. 


If you could 


He'd probably tell you first how incredibly easy it is to use 


q (just dial the body part and set its thickness... 
As then press the button). He might sigh with 


relief at having no charts to consult, no 
calculations to make (the anatomatic 
principle does all the tedious "figgerin" 


He'd probably show you how good 
a radiograph he gets every time 


He might even touch on the peace-of-mind 
that comes of having a local Picker 
office so near, with:-a trained Picker 
expert always on call for help and counsel 


and there'd be no mistaking 
the light in his eye when it 
falls on the handsome big-name 
unit whose fine appearance 
adds so much to the 
impressiveness of his office. 


P.S. Somewhere along the line the matter of price would 
come up ..- he'd most likely comment on how little he paid 
to get so much. Or he might even be among those who rent 
their x-ray machine (Picker has an attractive rental plan, 
you know). 


P.P.S. Next best thing is to call your local Picker man in and 
let him tell you about this great new machine (find him in your 
"phone book) or write Picker X-Ray Corporation, 25 South Broadway, 
White Plains, N. Y. 
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Flexible vitamin Biz therapy for patients of all ages 


Redisol.. 


CRYSTALLINE VITAMIN 


Mason ADVANTAGES: Increases appetite, helps patients gain weight. 
Stimulates hemopoiesis. Available as Elixir, Tablets and Injectables for 


maximum flexibility of dosage. Elixir and Tablets readily blend with 
milk, juices, infant formulas. 


Philadelphia 1, Pa. 
DIVISION OF 
Supplied as Repisox Soluble Tablets: 25, 50, 100 mcg.; cherry-flavored MERCK & CO. INC. 


Elixir: 5 meg. per 5 cc.; Injectable: 30, 100, 1000 meg. per cc. 


END THE TORTURE 


of agonizing vulvar itch 
in monilial vaginitis! 


FAST, WELCOME RELIEF 
HIGH RATE OF CURE 


Vaginal Anti-infective Jelly. Con- 
tains 0.1% gentian violet in an 
acid polyethylene glycol base. 


Once nightly — just 12 applications usually 


cures the most stubborn case 
GA-4 


WESTWOOD PHARMACEUTICALS © Div. Foster-Milburn Co. 


© 468 Dewitt St., Buffalo 13, N. Y. 
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) fastest acting local anesthetic— 
as safe as it is effective 


How safe is Xylocaine? In five years, over 500,000,000 injections of Xylocaine HCI Solution have 
been given for local anesthesia. “The apparent clinical safety of Xylocaine is gratifying, for without 
this quality, its additional properties would not warrant an enthusiastic report. Nor would safety 
alone call for a high recommendation unless additional desirable properties were to be found. The 
truth of the matter is, however, that Xylocaine approaches the ideal drug more closely than any other 
local anesthetic agent we have today.”* 


How effective is Xylocaine? Xylocaine HCI Solution produces more rapid, complete, and deeper 
anesthesia than other local anesthetics used in equivalent doses. By infiltration, Xylocaine gives 

a wide area of analgesia, and surrounding tissues are also anesthetized. The long duration of Xylocaine 
action reduces the need for additional injections. At the same time, it assures greater comfort to your 
patients for a longer period — often when they need it most. 


How does Xylocaine fit into my practice? Xylocaine is the ideal agent for local infiltration anesthesia 
because it is safe, fast acting and of long duration. It is used routinely in daily practice for countless 
minor surgical procedures such as closure of lacerations, removal of cysts, moles and warts; treatment 
of abscesses; and in the reduction of fractures. 


xXxYLOCAIN 


It has also become the choice of many physicians for therapeutic interruption of 
nerve function by temporary nerve blocks in herpes zoster, subdeltoid bursitis, 
fibrositis, myalgia of shoulder muscles, periarthritis due to trauma, and painful 
postoperative scars. The relief of pain in these conditions at times appears to be the 
most important part of treatment. 


The remarkable topical anesthetic properties of Xylocaine HCI Solution further 
enhance its usefulness for minor operations. Topical anesthesia can be obtained by 
spraying, by applying packs, by swabbing, or by instilling the solution into a 

cavity or on a surface. 


Xylocaine HC! Solutions are available in 2 cc. ampuls, 20 cc. and 50 cc. 
vials in strengths of 0.5%, 1% and 2%, with or without epinephrine. 


Bibliography of approximately 300 Xylocaine references upon request. 


*Southworth, J. L., and Dabbs, C. H.: Xylocaine: a superior agent for conduction Pes 
anesthesia, Anesth. & Analg. 32:159 (May-June) 1953. i ° = 
= 

Astra Pharmaceutical Products, Inc., Worcester 6, Mass. = 
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Relax 


the nervous, 


tense, 


emotionally unstable: 


Re id 
Trp Ol (Pure crystalline alkaloid) 


Each tablet contains: 

Reserpine .......... 0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 
or 4.0 mg. 

The elixir contains: 

per 5 ce. teaspoonful 

Supplied: 

Scored tablets 

0.1 and 0.25 mg. in bottles of 
100 and 500 
1.0 and 4.0 mg. in bottles of 100 
Elixir in pint bottles 
The Upjohn Company, Kalamazoo, Michigan 


sv 
100 Compressed 
Reserpoid® 0.25 
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HASAMAL 


a carefully formulated analgesic-sedative. For 
effective symptomatic relief in the treatment of 
colds and less severe types of respiratory tract 
infections. The presence of phenobarbital is of 
value in nervous and apprehensive patients and in 
those cases where mild sedation is desired. 


Each HASAMAL tablet or capsule contains: 


ee 16.2 mg. (14 gr.) 
Warning: May be habit-forming 

Acetylsalicylic Acid ............ 162.5 mg. (21 gr.) 

Acetophenetidin ............... 162.5 mg. (21% gr.) 

0.00065 mg. 

Hyoscine Hydrobromide ........ 0.0011 mg. 


Hyoscyamine Hydrobromide .... 0.0325 mg. 


HASACODE 


When severe pain demands more potent measures, 
Hasacode provides the actions of Hasamal, plus 
codeine. Available in 2 codeine strengths, 1/, gr. 
(Hasacode) and 1% er. (Hasacode “Strong”’). 


Supplied: Hasamal — Tablets or capsules, 
bottles of 100, 500 and 1,000. Hasacode and 
Hasacode “Strong” — bottles of 100 and 500 
tablets. 


Write for free samples and literature. 


CHARLES C. HASKELL & CO., INC., Richmond, Virginia 
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for controlled diuresis 


Acetazolamide Lederle 


Non-toxic 
Non-mercurial 
Simple, oral dosage 


SOUTHERN MEDICAL JOURNAL 


DIAMOX is an inhibitor of the enzyme carbonic anhydrase; it is not a 
mercurial or xanthine derivative. It causes prompt, ample diuresis, but 
its effect lasts only six to twelve hours. As a result, the patient taking 
DIAMOX in the morning is assured a normal, uninterrupted night's rest. 


DIAMOXx is not toxic, nor does it accumulate in the body, and patients 
are slow to develop a tolerance for it. This remarkable drug is therefore 
well-suited to long-term treatment. Dosage is simple and convenient: 
one tablet taken orally, each or every other morning. 


Indications: cardiac edema, premenstrual tension, acute glaucoma, 
epilepsy, obesity, and the toxemia and edema of pregnancy. 


NOW THE MOST WIDELY PRESCRIBED ORAL DIURETIC! 


Tablets of 250 mg. (also in ampuls of 500 mg. for parenterai use when 
oral ingestion is impractical.) 


LEDERLE LABORATORIES DIVISION ansesaican cranamip company PEARL RIVER, N.Y. 


U. S. PAT. OFF. 
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Fo the (ug bugaboo— 


Gantrisin (acetyl) Pediatric Suspension 
is the answer to both the infectious ; 
organism and the bugaboo of medicine taste. 


Gantrisin is a single, soluble,wide- 
spectrum sulfonamide, well tolerated by 
all ages. The acetyl form has a fine 
raspberry flavor -- no medicine taste. 


Gentetein” - brand of sulfisoxazole 


Gentrisix® (acetyl) - brand of acetyl sulfisoxazole 


original research in medicine and chemistry 


Electromyography shows decisive response 


Electromyographic study of neuromuscular hyper- 
activity in 42-year-old male with anxiety-tension syn- 
drome. A, Before EQUANIL; action potential of high 
amplitude and frequency. B, After one week of 


MEPROBAMATE 
(2-methy!-2-n- propyl-1,3-propanediol dicarbamate) 
Licensed under U.S. Patent No. 2,724,720 


ambulatory treatment with EQUANIL; showing def- 
inite reduction in tension, greater ability to relax, 
and marked improvement in muscular coordina- 
tion. C, Point where patient makes effort to relax.! 


The remarkable effectiveness of EQuANIL may 
be demonstrated in two ways. One is by its 
ability to relieve muscle spasm and neuromuscu- 
lar tension.! The second is by its ability to 
relieve mental tension and anxiety. 


Usual dosage: 1 tablet t.i.d. The dose may be adjusted either 
up or down, according to the clinical response of the patient. 


Supplied: Tablets, 400 mg., bottles of 50. 
1. Dickel, H.A., et al.: West. J. Surg., April, 1956. 


anti-anxiety factor 


with muscle-relaxing action 
... felieves tension 
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DRAMAMINE* IN VERTIGO 


A--------— 


1. Barany Pointing Test. The patient points at a geen sa object, first with his eyes open 


and then closed. A constant error in 


1g) with his eyes closed in the 


presence of vertigo indicates peripheral pe Baek. disease or an intracranial lesion. 


2. The Caloric (Barany) Test. 

The patient sits with his eyes fixed on 
a stationary object and the external 
ear canal is irrigated with hot (110 to 
120 F.) or cold (68 F.) water. If the 
vestibular nerve or labyrinth is de- 
stroyed, nystagmus is not produced 
on testing the diseased side. 


3. The Rotation (swivel chair) Test. 

The patient sits ina swivel chair with 
his eyes closed and his head ona level 
plane. The chair is turned through ten 
complete revolutions in twenty seconds. 
Stimulation of a normal labyrinth will 
cause nystagmus, past pointing of the 


arms and subjective vertigo. 


Notes on the Diagnosis and Management of “‘Dizziness” 


I. Vertigo 


The term “dizziness” (vertigo) 
should be restricted to the sensa- 
tion of whirling or a sense of mo- 
tion.! This sensation is usually of 
organic origin and is the tangible 
symptom of a specific pathology. 

Moderate vertigo, with a sense 
of motion and a whirling sensa- 
tion, may be produced by infec- 
tion, trauma or allergy of the 
external or middle ear. Examina- 
tion of the ear will usually dis- 
close the abnormality. 

Severe vertigo, which will not 
permit the patient to stand and 
causes nausea and vomiting, in- 
dicates an irritation or destruction 
of the labyrinth. The specific con- 
dition may be labyrinthine hy- 
drops, an acute toxic infection, 
hemorrhage or venospasm of the 


labyrinth or a fracture of the laby- 
rinth. Multiple sclerosis and 
pathology of the brain stem should 
be considered also. 

It is important to learn if the 
patient’s sensation is continuous 
or paroxysmal.? Paroxysmal ver- 
tigo suggests specific conditions: 
Méniére’s syndrome, cardiac dis- 
ease and epilepsy. Continuous 
vertigo without a pattern may be 
due to severe anemia, posterior 
fossa tumor or eye muscle im- 
balance. 

Dramamine® has been found 
invaluable in many of these con- 
ditions. In mild or moderate ver- 
tigo it often allows the patient to 
remain ambulatory. A most satis- 
factory treatment regimen for 
severe “‘dizziness”’ is bedrest, mild 


sedation and the regular adminis- 
tration of Dramamine. 

Dramamine is also a standard 
for the management of motion 
sickness, is useful for relief of 
nausea and vomiting of radiation 
sickness, eye surgery and fenestra- 
tion procedures. 

Dramamine (brand of dimen- 
hydrinate) is supplied in tablets 
(50 mg.) and Any (12.5 mg. in 
each 4 cc.). G. D. Searle & Co., 
Research in the Medicine. 


1. Swartout, R., III, and Gunther, K.: 
“Dizziness :” Vertigo and Syncope, GP 
8:35 (Nov.) 1953. 


2. DeWeese, D. D. : Symposium : Medical 
Management of Dizziness: The Impor- 
tance of Accurate Diagnosis, Tr. Am. 
Acad. Ophth. 58:694 (Sept.-Oct.) 1954. 
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plateau therapy’.. 
for hay fever and other allergies 
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TRIMETON 


| 8 mg. | and | 12 mg. | 


CHLOR-TRIMETON 
REPETABS, 8 and 12 mg. 


“Because they quickly attain and maintain a prolonged, therapeutic 
plateau, CHLOR-TRIMETON REPETABS avoid the wave-like levels 

which may be produced by multiple-release granules or t.i.d. medication 
...affording optimal patient comfort. 


Cuior-Traimeton® Maleate, brand of chlorprophenpyridamine maleate. 
Reretass,® Repeat Action Tablets. 
CT-4-766 
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original 

alseroxylon all the desirable alkaloids of 
India-grown Rauwolfia serpen- 

tina, Benth. 

mutually 

high clinical efficacy because 

/ of interpotentiation of contained 

/ alkaloids 

freed from 

undesirable , 

alkaloids yohimbine-like and other unde- 


/ sirable substances in the 
/ Rauwolfia root are removed 


virtually no 
serious side 


actions when side actions are encoun- 
/ tered, they are notably mild 
especially 
suitable for 
A NST long-term no alteration in patients’ toler- 
HYPERTENSION therapy ance, no chronic allergic toxicity, 
EVERY GRADE... no latent undesirable actions 
EVERY TYPE 
easy to 
prescribe simple regimen—merely two 2mg. 


LOS ANGELES 


tablets at bedtime; for main- 
tenance 1 tablet usually suffices. 
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NEW 


Against Disease and Discomfort 
in urinary tract infections 


Azo Gantrisin, in one tablet, combines 
Gantrisin with a widely-used urinary tract 
analgesic. The high plasma and 

urine levels achieved by Gantrisin 
effectively combat urinary infections 
both systemically and locally. 

The rapid local action of the analgesic 


dye is reflected by the early appearance of 


an orange-red color in the urine. 

Each Azo Gantrisin tablet contains 0.5 

Gm Gantrisin ‘Roche’ plus 50 mg phenylazo- 
diamino-pyridine HCl. 

Gantrisin® - brand of sulfisoxazole 


s 
Original Research in Medicine and Chemistry 
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aud worry 


Noludar-'Roche' brings 
and quiet. Not a barbiturate, 
not habit forming, SO me t.i.d. 
provides daytime sedation with 


| 
little or no loss of acuity, 
or 200 mg h.s. induces a sound 


night's sleep with a refreshed 


and clear=headed awakening. 


Noludar tablets, 50 and 200 mg; ii 


elixir, 50 mg per teaspoonful. 


Hoffmann-La Roche Inc, Nutley, 


New Jersey. 
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how you can shorten convalescence in adults 


While “Trophite’ was developed to increase appetite in below-par 
children—and thus increase growth—it has also proved extremely 
useful in convalescent adults. 


That is because “Trophite’ not only improves appetite but also 
promotes the proper utilization of food. Studies with B;, emphasize 
“the importance of adequate supplies of this vitamin in the metab- 
olism of carbohydrate and fat, including not only the conversion 
of carbohydrate to fat, but the metabolism of fat itself.’’ (Editorial, 
J.A.M.A. 153:960) 


In addition to By, “Trophite’ contains B,; whose value in combating 
anorexia is established. Try “Trophite’ in your next convalescent 
—and see how quickly he is up and about. “Trophite’ is available 
both as tablets and as a truly delicious liquid. Each tablet or 
teaspoonful (5 cc.) supplies: 25 meg. By, 10 mg. By. 


the high potency combination of B,, and B, 


Trophite’.. appetite 


*T.M. Reg. U.S. Pat. Off. | Smith, Kline & French Laboratories, Philadelphia 
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WHAT IS THE DIFFERENCE 


BETWEEN A TRANQUILIZER 
AND A SEDATIVE 


Comparison of the effect of Raudixin (tranquilizer) and a 
barbiturate (sedative) on the cortical electroencephalogram 


No drug. 


After Raudixin. E. E.G. not altered. 


After barbiturate. Typical “spindling” effect. 


Because barbiturates and other sedatives depress the cerebral cor- 
tex, the sedation achieved is accompanied by a reduction in mental 
alertness. 


Raudixin acts in the area of the midbrain and diencephalon, and 
does not depress the cerebral cortex. Consequently, the tranquiliz- 
ing (ataractic) effect achieved is generally free of loss of alertness. 


RAUDIXIN 


Squibb Whole Root Rauwolfia Serpentina 


DOSAGE: 100 mg. b.i.d. initially; may be adjusted within a range of 50 
mg. to 500 mg. daily. Most patients can be adequately maintained on 
100 mg. to 200 mg. per day. 


suppPcy: 50 mg. and 100 mg. tablets; bottles of 100, 1000 and 5000. 


Squibb Quality—the Priceless Ingredient *RAVOIXIN’® 1S A SQUIBB TRADEMARK 
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HOW OLD Is ? 


“The really old people are those 10 
years older than myself.”? 


“In the lay mind, anyone past 60 is 
ready for the discard .. .””* 


“. . . there are only three principal 
phases in the span of life: infancy, 
adolescence and senescence.’ 


“One finds alert, interesting, active 
folks in the 80’s and, on the other 
hand, there are people in the 20's and 
30’s who have all the characteristics 
of old age.” 


— 


THE REAL QUESTION 


To the physician on the firing line of 
daily practice, the question of “how old 
is old?” seems academic. To him, a more 
valid question is “How can I allay the 
effects of the aging process?” 


FIVE PROBLEMS IN AGING 


The answer, according to most author- 
ities, is manifold, for five treatable 
problems seem to predominate. One, ob- 
viously, is gonadal hormone decline. An- 
other is mild anemia. A third is the 
decreased production of gastric and 
digestive enzymes. Mineral-vitamin de- 
ficiency is the fourth. And the fifth — 
perhaps most important — is inadequate 
high-quality protein intake. 


THERAPY FOR AGING 


Judging from this confused clinical pic- 
ture of aging, therapy for the problem 
would appear difficult. However, most 
physicians agree that a product which 
could correct most or all of these five 
commonest problems would remove past 
obstacles to satisfactory response. Such a 
product would, essentially, be true “‘pre- 
ventive geriatrics.” 


NEOBON’S COMPREHENSIVE FORMULA 


NEOBON®, a product of Roerig research, 
is a blended combination of the five 
most commonly indicated factors for pre- 
vention or treatment of the nonacute 
conditions of aging. Each soft, soluble 
capsule provides: 


Non-stimulatory gonadal 
hormone replacement 


balanced hematinic component 
digestant enzyme replacement 


specially formulated mineral- 
vitamin combination 


new lysine, for protein 
improvement* 
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* Protein deficiency among the aging 
apparently stems from their excessive 
intake of white-flour foods which furnish 
incomplete protein of low biologic 
value. White bread protein, for exam- 
ple, has been shown by nutrition studies 
in animals® to be deficient only in the 
amino acid, lysine. In human subjects 
metabolic determinations indicate that 
the addition of supplemental lysine to a 
basal white-flour protein diet can con- 
vert a negative nitrogen balance into a 
positive one.® 


A WORD ABOUT 
SYMPTOMATOLOGY 

In spite of jokes to the 
contrary, the patient who 
states in the professional office that “old 
age is creeping up” is a rare bird indeed. 


Seldom is old age the presenting com- 
plaint. Thus the physician, after cor- 
recting the specific complaints, must 
re-evaluate the whole person to judge his 
candidacy for “‘preventive geriatrics.” 
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Such people have much to gain from 
NEOBON therapy. The rewards are fuller, 
more active, more pleasurable years for 
patients past 40. The daily dose (3 cap- 
sules) of NEOBON provides: 


L-lysine . . 150 mg. 
Methyltestosterone 3m 


Vitamin A (Palmitate) 


Vitamin D (Irradiate Ergosterol) 


Vitamin E (as Acetate) . 15 1.U. 
Calcium Pantothena 15 mg. 
Thiamine Mononitrate 1.5 mg. 
Riboflavin (Vitamin ’ 1.5 mg. 
Pyridoxine (Vitamin Be) 1.5 mg. 
Niacinamid 4 150 mg 
Ascorbic Acid (Vitamin Cc) 150 mg 
Vitamin By2 (Oral Concentrate) . 3 mcg. 
Folic Acid . 0.3 mg. 
Liver-Stomach Substance** . 300 mg. 
fron (from Ferrous Gluconate) . 10.2 mg. 
Cobalt (from Cobaltous Sulfate) . . . 0.1 mg. 
Molybdenum (from Sodium Molybdate) 2 mg. 
Copper (from Cupric Sulfate) . 1 mg. 
Manganese (from Manganous Sulfate) | 1 mg. 
Magnesium (from Magnesium _—— 6 mg. 
lodine (from Potassium lodide) “3 0.15 mg. 
Potassium (from Potassium Sulfate) | ea 
Zinc (from Zinc Sulfate) . 2m 


1.2 mg. 
**Enzymatically active defatted material obtained from 
00 mg. whole fresh liver and stomach. 
*#*Enzymatically active defatted obtained from 
750 mg. of whole fresh pancreas. 
Dosage: 3 capsules daily, with meals. 


Supplied: Bottles of 60 capsules, prescription only. 


NEW NEOBON 


A GERIATRIC TONIC 


Now also available for your considera- 
tion is NEOBON LIQUID, which provides 
hematinic action, improved carbohy- 
drate and protein utilization, gonadal 
and thyroid hormone supplementation 
and a mild antidepressant action. 

The pleasant tasting liquid is espe- 
cially indicated when a combined attack 
against nutritional, physiological and 
mental depression is indicated. Each tea- 


spoonful (5 cc.) of pleasant-tasting 
NEOBON LIQUID contains: 


Ferrous Gluconate 30 mg. 
Ascorbic Acid . 50 mg. 
d-Amphetamine Sulfate 0.5 mg. 
Folic Acid . 167 mcg. 
Vitamin Bia 2.5 mcg. 
\-Thyroxine . 0.1 mg. 
Ethinyl Estradiol 1 mcg. 
Methyltestosterone 1 mg. 
Liver Fraction! . 25 mg. 
Ethyl Alcohol . 0.5 cc. 


Dosage: One teaspoonful tates ‘daily before meals, or as 
required. 


Supplied: in 16 fluid ounce bottles, prescription only. 
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to help 
your 
patients 
past 40 
correct... 
biliary dyspepsia & constipation 


Rehfuss' has stated that after 40, constipation is “the greatest single medical problem” 
and Shaftel* reports on the exceptional clinical results of Caroid® and Bile Salts in 
chronic constipation typical of this age bracket. 


These cases do not respond to laxatives alone because associated complaints of flatu- 
lence and indigestion point to biliary dysfunction and digestive impairment as factors 
coexisting with constipation. 


Caroid and Bile Salts Tablets are ideally suited for broad coverage in these cases. 
Through their 3-way action, they: 


e INCREASE BILE FLow 
e IMPROVE DIGESTION 
PROVIDE GENTLE LAXATION 


Tablets of Caroid and Bile Salts with Phenolphthalein have been clinically established 
and proved over the years. Try them in your next case of biliary dyspepsia and consti- 
pation. 


Available — bottles of 20, 50, 100. For professional samples address: 
American Ferment Company, Inc., 1450 Broadway, New York 18, N. Y. 


1. Rehfuss, M. E.: Indigestion, Philadelphia, W. B. Saunders Co., 1943, p. 322. 
2. Shaftel, H. E.: J. Am. Geriatrics Soc. 1:549 (Aug.) 1953. 


> 
CAROID.AND/ BILE S tablets 
SALTS 
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one cycle regimen 


Vaginal trichomoniasis: 
lasting cure for 93.8% 


Within 72 hours, local irritation no 
longer troubled this patient. Relief re- 
sulted from thorough powder insuffla- 
tion by her doctor and her use of 
suppositories at home. 


® after clinical study of 48 active 
cases, Schwartz reported 93°8% were 
symptom-free in 3 days; 97.9% showed 
no motile trichomonads on smear in 
7 days; 93.8% had no recurrence 1 to 3 
months after treatment through one 
menstrual cycle* 


advantages: contains a specific, 
trichomonacidal nitrofuran. Kills many 
secondary invaders but permits Déder- 
lein’s bacillus to exist. Effective in 
blood, pus and vaginal debris 


* office treatment: insufflate Trico- 
FURON Vaginal Powder twice the first 
week and once a week thereafter 


@ home treatment: first week—the 
patient inserts one Tricoruron Vag- 
inal Suppository each morning and one 
each night at bedtime. Thereafter: one 
a day—a second if needed—to maintain 
trichomonacidal action 


EATON LABORATORIES VAGINAL SUPPOSITORIES AND POWDER 


Norwich ro) New York, Suppositories: 0.25% Furoxone® (brand of furazolidone) 
in a water-miscible base of Carbowax ond 20 dendro 
palmitic acid. Sealed in green foil, box of 12. 
Powder: 0.1% Furoxone in an acidic powder base of 
NITROFURANS lactose, dextrose, citric acid and a silicate. Bottle of 
a new class of antimicrobials 30 Gm. 
neither antibiotics nor sulfonamides *Schwartz, J.: Obst. Gyn. N. Y. 7:312, 1956. 
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for diarrhea.. 


LAC] INEX 


LACTINEX GRANULES and LACTINEX TABLETS 
contain a standardized viable mixed culture of Lactobacilli 
acidophilus and bulgaricus with the naturally-occurring 
metabolic enzymes produced by these organisms. 


LACTINEX TABLETS—A clinically proven treat- 
ment for gastrointestinal disturbances, including diarrhea’? 
(antibiotic induced and others) in infants and adults. 

LACTINEX GRANULES—An especially designed 


dosage form (served on cereal, food or with milk) of this 
effective product for the pediatric and geriatric patient. 


Dosage: Three or four tablets or one packet, three or 
four times a day. 


Supplied—tablets in bottles of fifty—granules in 
boxes of twelve, one gram packets. 


1. Siver, Robert H.: Current Medical Digest, Vol. XXI, 
No. 9, September 1954. 
2. McGivney, John: Texas State Journal of Medicine, Vol. 


51, No. 1, January 1955. “ 


HYNSON, WESTCOTT & DUNNING, INC., Baltimore |, Md. 
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Treatment of Arteriosclerotic Oc- 
clusive Disease 1n 101 Lower Extremities 
by Arterial Homografts* 


E. STANLEY CRAWFORD, M.D., OSCAR CREECH, JR., M.D., DENTON 
A. COOLEY, M.D., and MICHAEL E. DE BAKEY, M. D.,+ Houston, Tex. 


Advances in the use of arterial homografts offer a new approach to arteriosclerotic occlusive 
disease with results apparently far overshadowing the use of sympathectomy. 


UNTIL RECENTLY, THE SURGICAL TREATMENT of 
chronic arterial insufficiency of the lower ex- 
tremity due to arteriosclerosis has been either 
lumbar sympathectomy or amputation.'* The 
rationale of the former procedure lies in its 
release of the vasoconstrictor influence of the 
sympathetic nervous system and the conse- 
quent production of maximum vasodilatation 
in the remaining unobstructed arterial bed. 
The vascular bed is thereby enlarged and 
local circulation is improved. This improve- 
ment occurs primarily in the skin and is of 
considerable importance since lesions most 
commonly necessitating amputation are cuta- 
neous in origin, 


Although there can be little doubt concern- 
ing the benefits of lumbar sympathectomy in 
peripheral arteriosclerosis, its limitations must 
also be recognized.'+ It is an indirect ap- 
proach to the problem since neither the dis- 
ease nor the resulting organic pathologic 
changes are altered by the procedure. Thus, 
it is unlikely to provide significant improve- 
ment in intermittent claudication and rarely 
does it restore a pulsatile circulatory flow to 
the ischemic extremity. Even in relatively 
favorable cases, the incidence of eventual am- 


*Read before the Section on Surgery, Southern Medical As- 
sociation, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 

7From the Department of Surgery, Baylor University College 
of Medicine, and the Surgical Services of the Jefferson Davis, 
Methodist, and Veterans Administration Hospitals, Houston, 

ex. 

Supported in part by a grant from the Houston Heart Asso- 
ciation and by the Cora and Webb Mading Fund for Surgi- 
cal Research. 


putation is about 30 per cent in spite of lum- 
bar sympathectomy.' In light of these limita- 
tions of sympathectomy under such circum- 
stances and the high incidence of subsequent 
amputation in all cases, methods of surgical 
treatment previously employed cannot be con- 
sidered entirely satisfactory. Accordingly, we, 
like others, have turned to a more direct 
method of attack upon the problem of the 
ischemic extremity with the objective of re- 
storing pulsatile blood flow through the main 
arterial channel. Whereas previously the ob- 
structive lesions were believed to be diffusely 
distributed throughout the arterial bed, arte- 
riographic study of such extremities has re- 
vealed that the occlusion is frequently seg- 
mental in nature with a sizable patent seg- 
ment both proximal and distal to the occlu- 
sion.*? This fortunate pathologic feature of 
the disease permits direct attack upon the oc- 
clusive process in re-establishing immediate 
arterial continuity. 

Early efforts to accomplish this purpose by 
endarterectomy led to significant improve- 
ment in mild cases, but in general, results of 
this procedure, when performed on the small 
vessels of the leg, have been variable and in- 
consistent, with a high incidence of fail- 
ure.*-!0 In our experience postoperative throm- 
bosis has occurred frequently leading to fur- 
ther decrease in circulation, and occasionally 
necessitating amputation. 


Arterial replacement and_ by-pass proce- 
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dures, in which venous autografts or arterial 
homografts are used, have proved more con- 
sistently successful than lumbar sympathec- 
tomy.!!'!* This communication is concerned 
with an analysis of our experience with the 
use of lyophilized arterial homografts in the 
treatment of 101 extremities with occlusive 
lesions located distal to the level of the aortic 
bifurcation. 
Material 

Arteriography at the appropriate level is 
performed on all patients with any manifesta- 
tion of arterial insufficiency entering the hos- 
pital except those with obvious contraindica- 
tions such as extensive gangrene or serious 
systemic disturbances. Demonstration of a pa- 
tent segment of artery both distal to the occlu- 
sion and proximal to the bifurcation of the 
popliteal artery is considered an indication 
for operation (Fig. 1). Secondary occlusions 
in the small vessels of the calf do not sig- 
nificantly alter the results of operation, as 
long as there is adequate outflow from the 


FIG. 1 


(A) Right femoral arteriogram shows occlusion of the su- 
perficial femoral artery and a sizable patent segment distal 
to the occlusion, an ideal case for graft procedure. (B) 
Left femoral anteriogram shows diffuse occlusion of the 
superficial femoral artery without a patent distal segment, 
a contraindication of the graft procedure. 
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distal segment evident by patency of one or 
more of the distal branches of the popliteal 
artery. 

Practically all patients with iliac occlusions 
surveyed in this manner have been considered 
suitable candidates for operation. On _ the 
other hand, the incidence of operability among 
patients with femoral occlusion has varied 
with the clinical manifestations of the dis- 
ease. When intermittent claudication was the 
only indication of inadequate circulation, an 
operable distal segment was found in approx- 
imately 75 per cent of the cases, whereas in 
patients with inadequate circulation at rest 
the incidence of operability was approximate- 
ly 55 per cent. Operable distal segments have 
been demonstrated in extremities with super- 
ficial gangrene, ulceration and severe atrophy 
of soft tissue. It would appear, therefore, that 
obstructive lesions located in the iliac arteries 
tend to be localized, whereas peripheral le- 
sions tend to be more diffuse, particularly if 
the clinical manifestations of the disease are 
severe. The incidence of operability in the 
latter group, however, is high and no patient 
should be excluded purely on clinical grounds. 
The incidence of operability in the diabetic 
patient is only slightly less than that in the 
nondiabetic individual, and if the same crite- 
ria of selection are used for these patients, the 
results are essentially the same. 


If local conditions as demonstrated by ar- 
teriography are favorable, all patients are 
operated upon and grafts are inserted unless 
advanced cardiac or renal disease is present. 
In such cases intermittent claudication alone 
is not sufficiently incapacitating to justify the 
risk of operation. On the other hand, if ampu- 
tation is impending, the grafting procedure is 
usually employed in order to avoid amputa- 
tion if possible. In our experience such poor- 
risk patients have tolerated the grafting pro- 
cedure better than amputation or sympathec- 
tomy. In fact, the grafting procedure is asso- 
ciated with less trauma and the definitive 
nature of the operation accounts for the lower 
incidence of morbidity and the generally im- 
proved results. 


Indication for operation in most of the 
patients in the series was intermittent claudi- 
cation; however, 8 patients had early gan- 
grenous changes of limited degree, and one 
had extensive gangrene. Four patients had 
ischemic ulcers, 20 had severe pain at rest, and 
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FIG. 2 


Photograph at operation showing two homografts in place 
after excision and grafting of two short common iliac 
occlusions. 


in one a digit had been destroyed by infection. 
Operation was advised in the patient with ex- 
tensive gangrene of the foot to permit a low 
leg amputation since the opposite leg had 
been previously amputated at a higher level. 


The 101 cases in this study were analyzed 


according to the site of occlusion and the 
technic of grafting, i.e., excision of the oc- 
luded segment and graft replacement by end- 
to-end anastomosis (Fig. 2) or use of the by- 
pass procedure in which the occluded seg- 
ment is not altered (Fig. 3). Excision of the 
occluded segment and replacement by graft 
was done in 26 extremities, 14 of which had 
iliac and 12 femoral artery occlusions. In 75 
extremities, 46 of which had iliac and 29 fe- 
moral occlusions, the end-to-side by-pass pro- 
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cedure was employed. Patients treated by 
venous graft, endarterectomy, heterograft or 
synthetic prosthesis, as well as over 145 pa- 
tients with thrombo-obliterative aortic dis- 
ease treated in most instances by excision and 
graft replacement, were excluded from this 
study. 


Operative Technic 


The primary objective of operation is to 
restore normal pulsatile blood flow into the 
distal arterial bed, and simultaneously to min- 
imize the tendency to recurrence of the oc- 
clusive process and impose minimal risk to 
the existing circulation in the event of fail- 
ure. In our early experience the short, dis- 
crete, occlusive segment was completely ex- 
cised and replaced by a homograft sutured 
end-to-end to the host artery; this was done 
on 26 extremities. More recently, however, no 
attempt has been made to excise the involved 
vessel, the occluded segment being by-passed 
by an arterial homograft sutured end-to-side 
into the artery proximal and distal to the 
block, as suggested by Kunlin."!-15 Thus, in 75 
cases the by-pass procedure was used. In these 
cases the patent segment of vessel above and 
below the occlusion was exposed through sep- 
arate small incisions in the thigh and popliteal 
space, and the graft was threaded through a 
tunnel developed by blunt dissection through 
the intervening tissues (Fig. 4). 


Results 


Restoration of circulation distal to the oc- 
clusion, as determined by arteriography or by 
the presence of pulses, was accomplished in 


FIG. 3 


Left femoral arteriogram after operation showing a functioning end-to-side by-pass graft. Note the lack of disturbance to 


the partially obstructed host artery and its collaterals. 


5 a 
j 
> 
> 
> 
| 


668 SOUTHERN MEDICAL JOURNAL JULY 1956 


FIG. 4 


Photograph at operation showing the two incisions used 
in the by-pass operation, The graft has been sutured end- 
to-side to the common femoral artery on the right and to 
the popliteal artery on the left. 

92 of the 101 (92 per cent) extremities treated. 
Among 12 patients with femoral occlusion 
treated by excision and end-to-end grafting 
there were 3 unsuccessful results but the same 
procedure was performed on 14 patients with 
iliac obstruction without a failure. Failures 
followed the by-pass procedure in 3 of 29 pa- 
tients with femoral occlusion and in 3 of 46 
with iliac occlusion. In general, failure oc- 
curred in borderline cases in which the distal 
segment was sclerotic and out-flow from the 
graft was poor. For example, the femoral 
artery was completely obstructed in the 3 un- 
successful cases of iliac occlusion and in the 
others the popliteal branches were either ob- 
structed or considerably reduced in size. Cir- 
culation was not made worse by the by-pass 
operation in any of the cases in which throm- 
bosis of the graft developed, whereas in 2 pa- 
tients in whom this occurred after excision and 
end-to-end grafting, the circulation was made 
worse as a result of interference with collateral 
vessels. 

Striking clinical improvement following suc- 
cessful operation was manifested by immedi- 
ate relief of claudication, rest pain and pain 
from ischemic ulceration. The ischemic ulcers 
healed rapidly and the early gangrenous 
changes quickly subsided. Low leg amputa- 
tion was successfully accomplished in the pa- 
tient with ischemic changes extending into 
the thigh and the increase in length of the 
stump afforded by the graft made rehabilita- 
tion possible. One gangrenous toe was am- 
putated and the open stump healed normally. 


Follow-up observation on these patients ex- 
tended over a period of two and one-half 
years and all patients have been followed care- 
fully since discharge. Symptoms have not re- 
curred in any patient and all grafts appear to 
have remained patent. Late rupture of a graft 
has not occurred, and there has been no evi- 
dence of an aneurysmal formation. One pa- 
tient died from homologous serum jaundice 
approximately three months after operation; 
at that time the graft was intact and function- 
ing normally. 

There were 3 other deaths in the 101 cases. 
These were due to acute myocardial infarction 
occurring during operation. One of these 
patients was operated upon as an emergency 
for a ruptured abdominal aneurysm in spite 
of a known history of severe heart disease. A 
by-pass graft between the aortic homograft 
and the femoral artery was necessary to cir- 
cumvent coexisting iliac occlusion. 


Discussion 


Major amputation was prevented in ap- 
proximately 18 of the extremities subjected to 
operation, and in the others symptoms were 
completely relieved with most of the patients 
resuming normal activity. In our experience, 
these results are strikingly better than those 
obtained by sympathectomy. The advantages 
of the by-pass procedure, in contrast to other 
methods of grafting, lie in the relative ease 
of performance, the reduction in amount of 
tissue traumatized in the dissection, the lack 
of interference with collateral vascular path- 
ways, and the safety of the operation to both 
life and limb. 

The availability and natural adaptability 
of homologous arterial grafts have contributed 
considerably to the success in these cases. 
Their length and uniformity of caliber have 
contributed to the technical case of insertion 
and assured a vigorous blood flow. 


Summary 


Results from the conventional surgical ther- 
apy of arterial insufficiency (sympathectomy 
and amputation) have been disappointing. In 
spite of sympathectomy, approximately one- 
third of these extremities ultimately required 
amputation. Fortunately, many arteriosclero- 
tic occlusive lesions are segmental in character 
and an unobstructed distal segment is often 
satisfactory for anastomosis, permitting effec- 
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tive treatment with restoration of circulation 
distally. Excision of the occlusive lesion is not 
necessary in such cases and may even be un- 
desirable. Experience has shown that the by- 
pass grafting procedure is superior, because 
of its simplicity of performance and the mini- 
mal risk to the existing circulation. In 101 
extremities with arterial insufficiency in which 
grafts were inserted successful results were ob- 
tained in 92 per cent and amputation was 
necessary in only 2 cases. It is estimated that 
amputation was prevented in 18 cases. 


Bibliography 


Berry, Robert E., Flotte, Thomas, and Coller, Frederick 
A.: A Critical Evaluation of Lumbar Sympathectomy for 
Peripheral Arteriosclerotic Vascular Disease, Surgery 37: 
115, 1955. 

De Bakey, Michael E., Creech, Oscar, Jr., and Woodhall, 
Jerome P.: Evaluation of Sympathectomy in Arteriosclerotic 
Peripheral Vascular Disease, J.A.M.A. 144:1227, 1950. 
Fdwards, E. A., and Crane, C.: Lumbar Sympathectomy 
for Arteriosclerosis of the Lower Extremities, New Eng- 
land J. Med. 244:199, 1951. 

Smith, R. G., Gullickson, M., and Campbell, D. A.: Some 
Limitations of Lumbar Sympathectomy in Arteriosclerosis 
Obliterans, Arch. Surg, 64:103, 1952. 

Kekwick, A., McDonald, L., and Semple, R.: Obliterative 
Disease of the Abdominal Aorta and Iliac Arteries with 
Intermittent Claudication, Quart. J. Med. 21:185, 1952. 
Leriche, R.: The Surgery of Pain, Baltimore, Williams & 
Wilkins Co., 1939. 

Lindbom, A.: Arteriosclerosis and Arterial Thrombosis in 
the Lower Limb; a Roentgenological Study, Acta radiol. 
Supp. 80, 1950, pp. 1-80. 

Bazy, L., Huguier, J., Reboul, H., and Laubry, P.: Tech- 
nique des Endartériectomies pour Arterités Obliterantés 
Chroniques des Membres Inférieurs des Iliaques et de 
l'Aorte Abdominale Inférieure, J. chir, 65:196, 1949. 
Dos Santos, J. C.: Note sur la Désobstruction des Ancien- 
nes Thromboses Artérielles, Presse med. 57:544, 1949. 
Fontaine, R., Buck, P., Riveaux, R., Kim, M., and Hubi- 
not, J.: Treatment of Arterial Occlusion, Comparative 
Value of Thrombectomy, Thrombo-endarterectomy, Ar- 
teriovenous Shunt, and Vascular Grafts—Fresh Venous 
Autografts, Lyon chir. 46:73, 1951. 

Crawford, E. Stanley, and De Bakey, Michael E.: The 
By-pass Operation in the Treatment of Arteriosclerotic 
Occlusive Disease of the Lower Extremities, Surg. Gynec. 
& Obst. 101:529, 1955. 

Crawford, E. Stanley, Creech, Oscar, Jr., Cooley, Denton 
A., and De Bakey, Michael E.: Treatment of Arterio- 
sclerotic Occlusive Disease of the Lower Extremities by 
a and Graft Replacement or By-pass, Surgery 38: 
981, 1955. 

Julian, Ormond C., Dye, William S., Olwin, John H., 
and Jordan, Paul H.: Direct Surgery of Arteriosclerosis, 
Ann. Surg. 136:459, A 
Shaw, Robert S., and Wheelock, Frank: Blood Vessel 
Grafts in the Treatment of Chronic Occlusive Disease in 
the Femoral Artery, Surgery 37:94, 1955. 

Kunlin, J. C.: La Traitement de I'Ischémie Artéritique 
par la Greffe Veineuse Longue, Rev. chir. 70:206, 1951. 


Discussion (Abstract) 


Dr. Denton A. Cooley, Houston, Tex. When Dr. 
Crawford joined our group at Baylor he soon con- 
vinced us of the effectiveness of end-to-side by-pass 
grafting for occlusive lesions of the femoral and iliac 
arteries. Since we adopted this technic for almost all 
of these lesions the results have demonstrated that it is 
the method of choice. We have also applied the tech- 
nic in cases where the occlusive disease is more wide- 
spread, involving segments of terminal aorta, iliac ar- 
teries and femoral arteries. Use of long by-pass grafts 
in these complicated cases provides an effective means 
of restoring pulsatile circulation in the extremity with 
the least amount of dissection and risk to the patient. 
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In several cases by-pass grafts have been inserted be- 
tween the aorta above and popliteal arteries below, 
and long grafts of this type have been functioning for 
periods up to a year. 

During the past three years we have used arterial 
and aortic homografts for replacement of segments of 
vessel and both the early and late results have been 
very satisfactory, particularly with lyophilized or freeze- 
dried grafts. Follow-up studies with aortography indi- 
cate that there is little tendency to dilatation in the 
grafts and the histologic appearance remains surpris- 
ingly normal for periods up to two years. We have 
now performed aortic grafting for occlusive disease or 
aneurysm in 343 cases. In this series there were 164 
operations for fusiform aneurysm of the abdominal 
aorta, 22 of which were ruptured at the time of opera- 
tion. In 130 cases the operation was performed for 
thrombo-obliterative disease of the abdominal aorta 
(Leriche syndrome). The results in this latter group of 
cases have been gratifying with restoration of pedal 
pulses in all but a few patients. 

We have also had experience with the synthetic ma- 
terials for arterial replacement. Because of the obvious 
difficulty which arises in procurement of homografts 
it would be desirable to have an arterial substitute 
which would be more readily obtainable and yet func- 
tion as well as homografts. For aortic replacement we 
have used Orlon cloth in 12 patients, Orlon knit in 
6 patients and Ivalon polyvinyl sponge in 8 patients. 
In most of these 26 patients a bifurcation aortic pros- 
thesis was used and there were two late complications 
resulting from use of the synthetic material. In one 
the Orlon cloth eroded the duodenum and in the other 
infection of an Ivalon graft led to secondary hemor- 
rhage two months later. These materials are techni- 
cally more difficult to insert than homografts, but 
they may be recommended at present particularly 
where homografts are not available. Synthetic mate- 
rials of various types have been used for occlusive 
lesions in the superficial femoral arteries, but thus far 
the results with synthetics have been far less satisfac- 
tory than homografts in vessels of smaller caliber than 
the iliac arteries. 


Dr. C. E. Rushin, Atlanta, Ga. Unfortunately, we 
have not had the same type of patients that Dr. Craw- 
ford and his associates have had. Most of the patients 
in whom we have done arteriograms have been unsuit- 
able for grafting. 


We had one patient about eight months ago who 
had complete obstruction of his femoral artery for 
about eight inches, and we removed the artery. Not 
having the arterial homografts available, we used a 
saphenous vein and it is working very nicely. 


I would like to ask Dr. Crawford if he has had any 
complications from doing aortograms. I recall one 
patient on whom one of my colleagues did an aorto- 
gram and the patient developed an acute suppression 
of urine and died. I think that Dr. Crawford’s idea of 
doing the by-passing seems to be very good and I think 
I will try it in the future. 


Dr. Crawford (Closing). 1 would like to thank the 
discussers, Dr. Cooley, for extending the material and 
Dr. Rushin, for his comments. 
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In regard to complications of aortography, in ap- 
proximately 300 cases we have had difficulties in renal 
function in six patients. In the first 200 cases we were 
using 50 cc. of 70 per cent Urokon. It was during this 
time that we encountered the six complications, i.e., 
acute anuria. Three of these patients recovered, and 
three died of uremia. 

During the last 100 aortographies we have used 20 
cc. of 70 per cent Urokon, and never more than 25 cc 
Consequent to this new dosage schedule we have had 
no complications. We have studied a number of these 
patients before and after aortography using 20 cc. of 
70 per cent Urokon by detailed differential function 
studies and have found no alteration in function. This 
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correlates well with the laboratory experiments using 
the dog. 

We, too, have used autogenous vein grafts with some 
success. However, several disadvantages exist in the 
use of this type of graft. First, the patient does not 
always have a vein of satisfactory size and length and 
secondly, the dissection required to procure the graft 
extends the operation and tissue damage is unneces- 
sarily increased. The incidence of postoperative throm- 
bosis has been too great as compared to arterial homo- 
grafts and this is due to the lack of uniformity in cali- 
ber of a long narrow vein graft, as well as the increased 
incidence of wound complications. Consequently, we 
now routinely use arterial homografts. 


Southern Medical Association 


Golden Anniversary 


Meeting 


WASHINGTON, D.C. 


November 12-15, 1956 


> 


VOLUME 49 


Ischemic Hypophyseal Necrosis and 


Other Pituitary Lesions: Incidence in a 
Moderately Large Autopsy Series* 


JOHN A. WAGNER, M_D., and 


JOHN O. SHARRETT, M.D.,t Baltimore, Md. 


In the absence of apparent intracranial disease, the brain too frequently is not included 
in the autopsy. More routine studies of the hypophysis are needed 


to enlarge the observations reported here. 


IN THE LAST 50 YEARS knowledge relating to 
the morphologic changes in the hypophysis 
and their relationship to clinical syndromes 
has increased greatly. The existing literature 
possesses two outstanding characteristics. 
These are extensive animal experimentation 
regarding endocrine syndromes and morpho- 
logic hypophyseal (cellular) changes, and sin- 
gle human case reports, or series of hypophy- 
seal examinations in connection with certain 
specific clinical conditions or syndromes. 

A large and statistically accurate series of 
postmortem observations of the human hypo- 
physis with a clinicopathologic correlation is 
not apparent from a search of the available 
literature. Adequate accounts of the nature 
of hypophyseal lesions are contained in nearly 
all reputable texts; monographs on the sub- 
ject are also available, some of which are very 
complete. There is, however, a dearth of in- 
formation relating to the occurrence of hypo- 
physeal lesions in routine autopsy material, as 
well as a lack of a thorough study of many 
disease processes with reference to the possible 
inclusion of the hypophysis in the complexity 
of the pathologic syndrome. 

It is not the purpose of this paper to review 
all the diseases of the hypophysis, but rather 
to present the results of a 14 year study in a 
moderately large series of autopsies, to call at- 
tention to the frequency of the lesions in this 
organ, and to begin, perhaps, a statistical ap- 
praisal of the frequency of morphologic hypo- 

*Read before the Section on Pathology, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 

+From the Division of Neuropathology, Department of 
eg 4 University of Maryland School of Medicine, Balti- 


Aided by a Grant from the Sidney M. Cone Research Fund. 
Dr. Sharrett is a Hoffberger Fellow in Neurosurgery. 


physeal changes. Lastly, one might suggest 
that the examination of the hypophysis be a 
routine part of every necropsy. In 1954, on 
this same occasion the chairman’s address 
was appropriately entitled “Pathologists—Use 
Your Brains.” To paraphrase Dr. Halpert’s! 
address, one might appropriately entitle this 
paper ‘Pathologists—Exercise Your Pitui- 
taries.”” 


Methods 


Throughout the duration of collecting this 
series an attempt was made to secure as per- 
fect a specimen of the gland as possible. The 
following routine procedures were found to be 
of great help in accurate diagnosis: Prompt 
autopsy was attempted since autolysis of the 
hypophysis, especially of the anterior lobe, 
rapidly follows death. Fixation in good qual- 
ity 10 per cent neutral formalin, freshly 
mixed, was employed. We used a small con- 
tainer with formalin freshly prepared at fre- 
quent intervals. Special fixatives were found 
unsatisfactory. Tissue was embedded and 
sectioned within two months as old specimens 
do not stain well. Standard hematoxylin-eosin 
stain was used. Numerous “special” stains 
were tried without outstanding results. In 
preparing the gland for histologic study one or 
two transverse cuts were used depending on 
the size of the gland, thus producing 3 slices, 
one containing the posterior lobe. This plan 
was considered adequate for diagnosis. 


Observations 


During the 14 year period of this study 3,470 
autopsies were performed at the University of 
Maryland. The hypophysis was examined in 
1,735 instances (50 per cent). Observation of 
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TABLE 1 


TABULATION OF HYPOPHYSEAL LESIONS IN: ORDER 
OF FREQUENCY (1,735 NECROPSIES) 


Necrosis, ischemic 30 Adenoma, unclassified 5 
Adenoma, fetal 27 Hypophysitis, tuberculous 2 
Adenoma, chromophobe 23 Atrophy 
Cyst, colloid 20 Syphilis 
Hyperplasia 15 Leukemia 2 
Apoplexy 14 Adenema, basophilic 1 
Hypophvysitis 9 Gliosis 1 
Fibrosis 7 Cyst, epithelial 1 
Carcinoma, metastatic 7 Hypoplasia 1 
Perihypophysitis 4 Siderosis 1 


changes of a pathologic nature were recorded 
in 160 instances, or 9.2 per cent. These lesions 
are described in table 1. 

This series therefore represents 160 pitui- 
taries with 172 lesions. Twelve glands showed 
more than a single lesion (7.5 per cent). 


Eliminated from this study were so-called 
“myoblastic” cells of the neurohypophysis, 
epipharyngeal rests (found in nearly 100 per 
cent of hypophyses), gliomata extending from 
the diencephalon, craniopharyngioma, and 


Adenoma, fetal. Tumor extending from lower right corner 
showing compression of adjacent hypophyseal tissue (X 100). 
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subtle cytologic changes considered not sub- 
ject to interpretation because of autolysis, var- 
iable staining technic, variable tissue char- 
acteristics, a lack of a complete endocrine his- 
tory, chemical determination or adequate 
follow-up. The series contains only those 
readily discernible lesions, common to the 
everyday practice of pathology. The glands 
were not weighed. The following observa- 
tions were recorded: 

Hyperplasia. In this category, hypophyseal 
lesions were often associated with pregnancy 
(chief cause), chronic nephritis and hyper- 
thyroidism. 


Apoplexy. There were 14 hemorrhages into 
the pituitary. In most instances hemorrhages 
appeared to be recent or terminal and were 
perhaps a part of the process of dying. In only 
two instances were they of sufficient size to be 
pathologically significant. The two large 
hemorrhages in this series were related to 
brain trauma and_ ruptured intracranial 
aneurysm. 


Fibrosis of hypophysis. Central area of fibrosis surrounded 
by normal pituitary tissue (X 100) 


FIG. 1 
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Adenoma, fetal. Twenty-seven small cir- 
cumscribed adenomas were found incidentally 
at autopsy (Fig. 1). Histologically, they were 
of a chromophobe type. 

Fibrosis. In patients over the age of 40 
there is always an apparent increase in the 
perisinusoidal connective tissue (Fig. 2). This 
is often hyalinized. The exact mechanism of 
this change is obscure as is its background. 
In 7 patients extensive interstitial fibrosis was 
recorded. Clinically and pathologically these 
patients suffered chronic debilitating diseases 
which included malignancy, heart disease and 
diabetes. 


Colloid cysts. There were 20 instances of 
colloid cysts of significant size sigs. 3A and 
3B). These cysts, as small colloid inclusions 
in the anterior lobe, are common. However, 
lesions with compressed epithelial lining are 
difficult to explain except as aberrant pars 
intermedia. One epithelial lined cyst, struc- 
turally different from the other 20, was noted. 
Its etiology is obscure. 


Hypophysitis. Hypophysitis and perihypo- 


FIG. 3A 
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Colloid cyst of the hypophysis. At top and left is a colloid 
filled cavity with compressed tissue of anterior pituitary 
to right and bottom (X 100). 
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physitis associated with leptomeningitis needs 
no comment (Figs. 4 and 5). In recent years 
such observations are of decreasing frequency. 
Tuberculosis and syphilis have found their 
way into this series but to no significant ex- 
tent. 


Adenoma. As the result of a very active 
neurosurgical service, chromophobe adenoma 
occurred with great frequency (Fig. 6). There 
were signs of massive hemorrhage in 4 of the 
23 cases. There were 3 unclassified adenomas 
and there was one so-called basophilic ade- 
noma. There were no instances of adeno- 
carcinoma or of acidophilic (eosinophilic) 
adenoma. 


Atrophy. This occurred twice and hypo- 
plasia once, the former being associated with 
third ventricular tumor and Simmonds syn- 
drome and the latter with diabetes mellitus. 


Siderosis of Neurohypophysis. In one in- 
stance the difference between siderotic pig- 
ment and the granular pigmentation of pitui- 
cytes was noted and proved by specific stain- 
ing. Attention is called to this condition with 


Epithelial cyst. Epithelial lined cyst of the anterior pituitary 
(X 100). 
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Hypophysitis. Leukocytic infiltration throughout. Capsule at 
upper left. Area also shows necrosis (X 100). 


the hope that more extensive study might re- 
veal the background of the process. 

Leukemia. There was one instance of leu- 
kemic infiltration of the capsule and to a 
slight extent of the anterior lobe (Fig. 7). 

Carcinoma, metastatic. (Fig. 8). A_ sta- 
tistically accurate series either of the hypo- 
physis with metastatic carcinomatous disease, 
or of primary visceral carcinomas with hypo- 
physeal metastasis could not be found, al- 
though a well-known text? stated that such a 
lesion of the hypophysis was not particularly 
rare. In the text it was said that the lesion was 
more commonly carcinomatous than sarco- 
matous and most frequently arose from the 
breast, lung and thyroid. 

In the series of 160 hypophyses showing dis- 
ease there were 7 instances (4.4 per cent) of 
metastatic carcinoma distributed as to primary 
source as follows: breast 2 cases, lungs 4 cases, 
rectum I case (Table 2). The 7 cases repre- 
sented an over-all incidence in the entire 
series of 1,735 autopsies of 0.41 per cent, ob- 
viously not a common lesion. 


Ischemic Necrosis. In 1914, Simmonds? ob- 
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TABLE 2 


METASTATIC CARCINOMA TO THE HYPOPHYSIS, 
LISTED AS TO PRIMARY SOURCE 


Carcinoma of the breast 2 
Carcinoma of the lungs 4 
Carcinoma of the rectum 1 


Total 7 
Incidence 44% 


served ischemic necrosis of the anterior pitui- 
tary lobe and incriminated bacterial emboli 
lodging in the sinuses of this gland as the 
causative factor (Fig. 9). Later Reye* be- 
lieved that thrombosis of the small sinuses of 
the anterior pituitary could result in necrosis 
and that sudden hypotension favored its oc- 
currence. In 1928,° the same author stated that 
the enlarged pituitary of pregnancy and the 
hypotension secondary to severe postpartum 
hemorrhage likewise fostered its occurrence. 
Sheehan® soon after becoming interested in 
this problem stated that the necrosis is found 
after hemorrhagic collapse at delivery, but not 
after the hemorrhagic collapse in the absence 
of pregnancy. As to more basic etiology, Shee- 


Hypophysitis, tuberculous. Central giant cells in necrotic 
area surrounded by zone of leukocytic infiltration. Lesion 
within posterior pituitary lobe (X 100). 
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TABLE 3 
AGE AND SEX INCIDENCE OF ISCHEMIC NECROSIS 


Male Female Total 
1 2 


= 


han? was impressed by finding fibrin thrombi 
in the sinuses near the area of necrosis in all 
but 2 of the 11 cases reported. Since Shee- 
han’s initial reports, other investigators®: 
have contributed cases to the literature in 
which pregnant women, without any known 
history of hemorrhage or shock, succumbed 
and at autopsy had extensive ischemic necrosis 
of the anterior pituitary. Also males present- 
ing a more chronic clinical picture of anterior 
pituitary insufficiency have been found to 
have ischemic necrosis of the anterior lobe of 
the pituitary.° Plaut!! in a recent article re- 


Adenoma, chromophobe. Capsule at upper left with adjacent 
tissue compressed by chromophobe adenoma (X_ 100). 
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Leukemia. Leukemic infiltration of the capsule of 
pituitary (X 100). 


ported the finding of 13 cases of necrosis in 
the anterior pituitary gland in 149 unselected 
necropsies of adult males. In none of his cases 
could necrosis be explained by embolic or 
thrombotic occlusion of blood vessels. He 
stated that subtotal postmortem necrosis of the 
anterior pituitary gland represents an exag- 
gerated degree of a process that takes place 
frequently during the last days of life in non- 
pregnant women and in males without a close 
relationship to the disease from which the pa- 
tient is dying. 


TABLE 4 


RELATIONSHIP BETWEEN ISCHEMIC NECROSIS AND 
MAJOR INTRACRANIAL LESIONS 


Hemorrhage Neoplasm Infection 


5 675 
11 to 20 0 0 0 . 
51 to 60 4 9 
0 to 70 = 10 30 
FIG. 6 “Sa 
51 to 60 3 1 
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Ee Metastatic carcinoma of hypophysis. A nest of carcinoma is Ischemic necrosis of hypophysis. Adjacent to capsule at top 
f seen at the right side with an adjacent area of compression is an area of ischemic necrosis. Some viable anterior pituitary 
t and fibrosis (X 100). tissue is seen to the left and at bottom (X 100). 


Ischemic necrosis occurred 30 times in this 4 and 5, and Fig. 10) reveals several inter- 


series, an incidence of 1.7 per cent which esting facts. 
varies from Plaut’s incidence of 8.7 per cent. 1. The disease is more common in males 
An analysis of these observations (Tables 3, than in females. 
FIG. 10 
CONTROL AVERAGE 1390 Grm 
ISCHEMIC NECROSIS AVERAGE 1435 Grm. 
5 CHILOREN 1400 Grm 
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COMPARISON OF BRAIN WEIGHT IN ISCHEMIC NECROSIS WITH CONTROL 


Bar graph showing the number of brains of a given weight that had ischemic necrosis of the pituitary, compared to a con- 
trol series of consecutive cases (same number of brains [22]) in which no necrosis of the pituitary was present. 


FIG. 8 FIG. 9 
17001750 
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TABLE 5 
DISEASES ASSOCIATED WITH ISCHEMIC NECROSIS 


Intracranial 
Malignancy 

Other 3 

Intracranial 3 
Infection 

Other 3 
Cardiac Disease 5 
Intracranial hemorrhage 8 
Pregnancy 2 
Total 30 


2. Intracranial lesions are of a significant 
incidence. 

3. General systemic diseases apparently 
play a role. 

4. The average brain weight of persons dy- 
ing with ischemic necrosis is about 45 grams 
more than a control series. 


Comment 


General hypophyseal findings. It is imme- 
diately apparent that the results obtained 
from this small series of observations need 
strengthening and further augmentation to- 
ward a better understanding of the relative 
place of hypophyseal lesions in the parade of 
pathologic entities. There is a need for a 
finer degree of clinicopathologic correlation, 
better histories and improvement in progress 
notes. Pathologists can cooperate by a more 
thorough indexing and study of routine ma- 
terial. Needed also are improved fixatives, 
a good “fool proof” differential stain, and a 
higher percentage of “complete” autopsies. 
Comparison of this report with the data in 
almost any monograph on diseases of the hypo- 
physis will indicate avenues which require 
additional study. Immediately apparent are 
the problems of metastatic carcinoma, sider- 
osis and the relationship of subtle changes 
to general or systemic diseases. The gland is 
a fruitful field for progressive and dynamic 
research. 


Ischemic Necrosis. Our studies seem to in- 
dicate both an agreement and a conflict with 
the studies of Sheehan and Plaut. There is 
agreement with the fact that ischemic necrosis 
occurs in pregnancy under the conditions de- 
scribed by Sheehan and there is also proof in 
this series that some of the lesions, at least, 
were terminal, but the relationship of intra- 
cranial disease (tumor, hemorrhage, brain 
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swelling) to ischemic necrosis possibly poses a 
new avenue of thought. We'? have recently 
observed a relationship between postoperative 
brain swelling and ischemic necrosis in a case 
of ruptured intracranial aneurism. This seems 
to be consistent with an opinion expressed re- 
cently by Olivecrona’* who noted extreme 
brain swelling following hypophysectomy. 
Therefore, there appears a likelihood of some 
reciprocal relationship between ischemic ne- 
crosis and brain swelling. 

Next, our series reveals a higher incidence 
of ischemic necrosis in males than in females, 
tending to refute Sheehan’s ideas. The high 
incidence of significant primary visceral dis- 
eases tends to modify Plaut’s suggestions. We 
do not disagree with any previous concepts, 
but hasten to add several suggestions: 

1. The total of carefully studied cases in 
any general pathologic autopsy series is still 
apparently insufficient for valid conclusions 
relating to any etiologic background. 

2. We agree that pregnancy, shock and cer- 
tain systemic diseases influence the predispo- 
sition to ischemic necrosis. 

3. There is an apparent relationship be- 
tween ischemic necrosis and intracranial dis- 
ease including brain swelling. This phenom- 
enon needs additional observation and study. 


4. The incidence of ischemic necrosis ac- 
cording to this series is about 1.7 per cent of a 
moderately large autopsy series. This per- 
centage differs from Plaut’s 8.7 per cent and 
should be confirmed by additional observa- 
tion. 


Conclusions 


A need is apparent for continuing intense 
clinical, pathologic and a statistically accurate 
study of the human hypophysis in routine au- 
topsy material. A series of 1,735 autopsies re- 
veals an incidence of 9 per cent of hypophys- 
eal lesions, many of a minor nature but quite 
a few being very poorly understood. This in- 
cludes 30 cases of ischemic necrosis, associated 
with the customary clinical syndromes but, 
in addition, appearing in association with 
swelling of the brain and primary intracranial 
neurologic disease. 
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Discussion (Abstract) 


Dr. Béla Halpert, Houston, Tex. 1 subscribe fully 
to Dr. Wagner's suggestion that the hypophysis should 
not be omitted when the brain is examined. I should 
like, however, to ask him what method he uses in sec- 
tioning the hypophysis. I missed in his list the epi- 
thelial cell rests in the stalk of the hypophysis, and the 
sometimes occurring meningothelial cell rests. I won- 
der whether he has encountered them and whether he 
is examining the hypophysis, as we do, by making a 
sagittal section through its center. 


Dr. D. L. Weiss, Washington, D. C. It is delightful 
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to hear somebody finally give a statistical analysis of 
the hypophysis in so many cases. 

There are two questions I would like to ask: First, 
in your case of siderosis, was there any associated fi- 
brosis, and could that have been the end result of a 
local hemorrhagic episode in the hypophysis? Second, 
do you have in any of your cases of adenoma a history 
of primary hypothyroidism? In other words, could 
any of these tumors or abscesses which you describe 
be thyroid-stimulating hormone-producing tumors, 
such as have been recently described in the literature 
on experimental cancer? 


Dr. Wagner (Closing). In answer to Dr. Halpert’s 
question, our technic in sectioning the hypophysis 
is to make an anteroposterior cut transecting the 
stalk, the pars intermedia, the posterior lobe, and 
an adequate portion of the anterior lobe. If the organ 
is large enough, two or three lateral sections are taken. 
If the hypophysis is small, we use a transverse cut. 

In answer to Dr. Halpert’s second question, we find 
epithelial cell rests and small nests of meningothelial 
cells in almost 100 per cent of hypophyses. A study 
of these is not included in this series. 

In answer to Dr. Weiss’ question concerning sider- 
osis, we found no evidence of hemorrhage in the pos- 
terior lobe of this gland. His inference that hemor- 
rhage might have occurred is indeed most reasonable. 
We have but one case in the entire series. This of- 
fered no supportive clinical history. 


We are unable to correlate fetal adenomas with hy- 
perthyroidism. 
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Pigmented Villonodular Synovitis* 


H. ROBERT BRASHEAR, M.D.,f Chapel Hill, N. C. 


In reporting instances of this condition the author takes the opportunity to discuss what is 
known of its etiology, describes the pathology, and suggests the manner of treatment. 


THE TERM PIGMENTED VILLONODULAR SYNOVITIS 
was suggested in 1940 by Jaffe, Lichtenstein, 
and Sutro! to bring under one heading lesions 
previously described as xanthomata of joints, 
giant cell tumor of joints, hemorrhagic villous 
arthritis, and giant cell tumor or xanthoma 
of the tendon sheaths. In their paper they 
demonstrated the similarities and the appar- 
ent common origin of articular lesions which 
varied from single nodular masses (often desig- 
nated as giant cell tumors) to the diffuse 
villous or villonodular synovial lesions. Prior 
to this, De Santo and Wilson? reviewed 32 
cases and reported 9 new ones under the 
designation xanthomatous tumors of joints. 
They classified these lesions in three types: 
solitary, multiple, and diffuse. From time to 
time since then, additional case reports have 
been added to the literature. All of the ar- 
ticular lesions have been in the lower extrem- 
ities, and on only one occasion was there a 
suggestion of involvement of more than one 
joint. By far the most common site has been 
the knee. A few lesions have been found in 
the ankle and tarsus, and occasionally the hip 
has been the area of disturbance. No report 
of malignant change has been found. 


In general, the articular lesions fall into 
two groups: the solitary nodular mass, and 
the diffuse type involving most, if not all, of 
the synovial membrane. 


Clinical Manifestations 


Patients who at operation are found to have 
the solitary or circumscribed type of disorder 
gencrally give a history suggesting a loose 
body within the knee joint. The patient may 
have had intermittent locking or actually have 
felt a mass protrude at the joint from time to 
time. He may describe a sense of weakness 
or instability of the knee. An episode of lock- 
ing or “catching” is frequently followed by a 

*Read before the Section on Orthopedic and Traumatic 


Surgery, Southern Medical Association, Forty-Ninth Annual 
Meeting, Houston, Tex., November 14-17, 1955. 


+From the Division of Orthopaedics, University of North 
Carolina School of Medicine, Chapel Hill, N. C. 


transitory period of swelling. As a rule the 
preoperative diagnosis is that of internal de- 
rangement or loose body. X-ray studies usually 
show no abnormalities, but occasionally a soft 
tissue mass may be demonstrated. 

At operation a single mass (rarely two or 
three) is encountered,—round, oval, or oblong 
in shape and varying in length from one to 
six or more centimeters. It is attached by a 
pedicle to the synovial lining, frequently near 
the outer border of the meniscus in the case 
of the knee. It may be gray, brown, or yel- 
lowish in color and usually is of firm con- 
sistency. Excision of the mass, its pedicle, and 
some of the synovium at the area of attach- 
ment is recommended. 


On section the nodule may show areas of 
golden brown pigmentation. Microscopic ex- 
amination discloses a picture varying from 
areas of marked cellularity to regions of hya- 
linization. Multinucleated giant cells are 
prominent in some cases and few in others. 
This applies as well to lipid-containing foam 
cells, which may be present in large sheets or 
may be rather scarce. Areas of hemosiderin de- 
posit staining deeply with iron stains are not 
infrequent; macrophages containing this pig- 
ment are present, often in large numbers. 
Pigment is often abundant in the synovial 
cells lining the mass. 

The clinical course following surgical re- 
moval of the solitary pedunculated lesion is 
generally uneventful; however, the lesion may 
recur. As with a loose body within the knee 
joint, secondary damage and change in the 
articular cartilage may take place and is prob- 
ably in proportion to the amount of mechani- 
cal disturbance which the patient had expe- 
rienced prior to removal. 

A patient with the diffuse type of lesion 
presents quite a different problem and a 
somewhat different clinical picture. A history 
of chronic swelling of the knee, varying in 
intensity and often of several years duration, 
is frequently obtained. Joint pain of mild to 
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moderate degree, but usually not severe, is a 
common symptom. Stiffness or limitation of 
motion is at times the presenting complaint. 
A history of trauma may be obtained from 
some but not all of these patients. Often a 
helpful lead to the diagnosis is the report of 
single or repeated aspirations of blood from 
a joint when there has been no immediately 
antecedent trauma. 

On physical examination the involved joint 
is enlarged and contains free fluid. A definite 
sensation of boggy synovial thickening is 
noted on palpation, and in some instances 
individual nodular masses may be felt. Mild 
to moderate limitation of motion is present, 
depending upon the degree of involvement. 
The joint often will be warmer than normal 
to the touch. Again, aspirations of blood- 
tinged fluid is most helpful in suggesting the 
diagnosis. 

X-ray examination generally shows little ab- 
normality. This may be of help in a negative 
way, since the normal appearing x-ray film 
may be in considerable contrast to the clinical 
picture of the chronically swollen joint. Soft 
tissue swelling can be detected on the film 
and occasionally a nodular mass may be dis- 
cerned. Bone erosion caused by the lesion 
and located near the joint margin has been 
reported. Greenfield and Wallace* mentioned 
pneumo-arthrography in three of their five 
cases and thought that it was of little value. 

On surgical exploration varying pictures 
may be encountered. The joint lining is often 
spectacular in appearance, the thickened syno- 
vium being deeply colored from reddish- 
brown to areas of bright yellow. The entire 
synovium may be villous or matted in tex- 
ture, or there may be a mixture of villous 
and nodular areas. The suprapatellar pouch 
may be partially or completely obliterated by 
the lesion. The nodules vary from a few milli- 
meters to several centimeters in diameter and 
may be sessile or pedunculated. The articu- 
lar cartilage may show yellow discoloration 
and some evidence of degenerative change. 


The microscopic picture is in many re- 
spects similar to that of the single or cir- 
cumscribed lesion. The stroma is made up 
of polyhedral cells. Macrophages containing 
iron staining pigment are abundant; they are 
seen in greatest number near the surface of 
the lesion and in the tips of the villi. Multi- 
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nucleated giant cells and foam cells are pres- 
ent in varying numbers. The villous areas 
are quite vascular, whereas the hyalinized re- 
gions in nodules are less so. Areas of marked 
cellularity may show a number of mitotic 
figures. 

Treatment of the diffuse form of pigmented 
villonodular synovitis presents a considerable 
problem. Synovectomy has been  recom- 
mended, but complete anatomic removal of 
the synovial lining is virtually impossible, and 
total eradication of the lesion is therefore im- 
practicable. Yet, since good results have been 
reported, some benefits may be obtained from 
removal of the bulk of the pathologic tissue. 
Radiation therapy following surgical biopsy 
has been recommended by Lewis* because of 
poor results from synovectomy in several cases. 
Greenfield and Wallace* reported five cases, 
all of which received postoperative radiation 
therapy in dosages ranging from 1,500 to 2,400 
roentgen in air. In two of these patients ther- 
apy had to be repeated; in all cases the fol- 
low-up period was too short to allow adequate 
evaluation. 

Rest by immobilization of the affected joint 
has not received much attention and is per- 
haps due more consideration in the treatment 
of the early diffuse lesion. Early stages of 
villous proliferation associated with hemo- 
siderin deposits produced by repeated injec- 
tion of blood into joints? of animals have 
been found to subside quickly since the 
animals refused to use the injected extrem- 
ities. 


Case Reports 


The following five cases were seen in the 
Orthopaedic Clinic of the University of North 
Carolina over a 15 month period. 


Case 1. A 40 year old white woman presented her- 
self in January, 1954, because of swelling of the knee 
and the presence of a mass in the right popliteal re- 
gion. The mass had been noticed for “several” years 
and had caused only occasional discomfort. Eight 
months prior to admission, however, the patient had 
fallen and twisted her right knee and since that time 
had noted generalized swelling of the knee and more 
frequent episodes of pain. 


Examination of the knee revealed moderate joint 
effusion and slight limitation of motion. The knee was 
warm to the touch. In the popliteal area, a firm, 
round, nontender swelling measuring 5 by 3 cm. was 
noted. The knee was aspirated of 25 cc. of blood-tinged 
fluid. No growth was obtained on culture. X-ray ex- 
amination showed slight narrowing of the joint space 
and a soft tissue mass in the popliteal region. 
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Excision of the popliteal lesion was carried out. ‘The 
mass was found to be attached by a pedicle to the 
posterior capsule of the knee and seemed to communi- 
cate with the joint. In its thickened wall were areas 
of yellowish-brown pigmentation and there was a sug- 
gestion of villous formation. 


Microscopic section disclosed densely cellular areas 
containing closely packed polyhedral cells. In other 
regions the cellular content was largely crowded out 
by collagen and hyalin. Macrophages containing hemo- 
siderin were fairly numerous. Occasional giant cells 
were found in the more cellular areas. Diagnosis: 
chronic hemorrhagic synovitis compatible with pig- 
mented villonodular synovitis. 

Since operation the patient has continued to com- 
plain of intermittent joint swelling and discomfort. 
The affected knee has continued warm to the touch. 
A course of x-ray therapy (400 roentgen units) has 
recently been completed and the patient’s symptoms 
have decreased, but it is too early to evaluate this 
treatment. The patient was last seen in July, 1955. 


Comment. Several cases have been reported 
in the literature in which the lesion has been 
in the popliteal area. In some the condition 
was limited to the bursa; in others, as in this 
case, the popliteal swelling was but a mani- 
festation of generalized involvement of the 
knee joint. 

Case 2. A 22 year old white woman was seen in the 
Orthopaedic Clinic in January, 1954, for pain, swelling, 
and stiffness of the left knee of two years duration. 
The onset was gradual and there was no history of 
trauma. Three months after the swelling had begun 
she consulted a physician who aspirated several hun- 
dred cubic centimeters of blood-tinged fluid from the 
joint. She continued to have swelling of the knee. 


On her first visit to this clinic, there was evidence 
of a considerably increased amount of fluid within the 
joint and the synovial lining was felt to be thickened. 
There was mild, diffuse tenderness but no excessive 
warmth of the skin about the joint. X-ray studies dis- 
closed only evidence of the effusion and were other- 
wise normal. The knee was aspirated of 270 cc. of 
bloody, viscid fluid. This fluid contained 700,000 red 
blood cells per cubic millimeter and its total protein 
content was 3.9 grams per 100 cc. Routine, acid-fast, 
and fungus cultures failed to produce any growth. 

The patient was admitted to the hospital in March, 
1954, and a biopsy of the synovial membrane was done. 
Upon incision of the capsule, finger-like projections of 
synovium protruded through the opening. These villi 
were glistening red-brown in color. Yellowish discolor- 
ation was seen about the periphery of the articular 
cartilage. 

On microscopic examination, masses of vascular con- 
nective tissue were noted to be papillary in areas. Nu- 
merous multinucleated giant cells were present, as well 
as many pigment-bearing macrophages. Considerable 
brown pigment which stained deeply with iron stain 
was noted in the superficial tissues and villi (Figs. 1 
and 2). No foam cells were seen. Diagnosis: pigmented 
villonodular synovitis, diffuse type. 


Synovectomy was considered but deferred because of 
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Case 2. Iron stain showing villi containing large amounts 
of hemosiderin. 


the patient’s excellent knee function. She was dis- 
charged and failed to keep her subsequent clinic ap- 
pointments. She did return at our request 16 months 
later in July, 1955. At this time she was still bothered 
by intermittent swelling and stiffness of the knee, but 
these symptoms were not disabling. X-ray films again 
showed no remarkable changes. There was minimal 
limitation of motion and no thigh atrophy was present. 

Case 3. A 15 year old white girl came to the Ortho- 
paedic Clinic in February, 1954, because of intermit- 
tent “catching” of the left knee. Symptoms had begun 
without trauma, about a year prior to her first visit. 
On occasions a lump had appeared to the medial side 
of the patella, usually popping back into the joint 
within a few minutes. 

Examination disclosed slight atrophy of the quadri- 
ceps and slight tenderness over the medial joint line. 
No mass could be palpated. X-ray studies disclosed no 
abnormalities. A few weeks later the mass again ap- 
peared; on examination at that time a smooth firm 
nodule was palpated to the medial side of the patella. 

An arthrotomy was carried out in April, 1954. A 
firm 1.0 by 1.25 cm. mass was found attached by a thin 
pedicle to the synovium on the medial side of the joint 
near the joint line. The posterior surface of the pa- 


Case 2. Single villous with numerous pigment bearing cells. 
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tella was roughened. Further inspection of the joint 
revealed no other abnormalities. On section the mass 
appeared gray, firm, and surrounded by a rim of light 
brown tissue. 

Microscopic examination showed large masses of 
polyhedral cells among which were scattered multinu- 
cleated giant cells. In some areas the stroma was hya- 
linized. Near the surface, cells containing hemosiderin 
were abundant (Fig. 3). Diagnosis: pigmented villo- 
nodular synovitis, circumscribed type. 

The patient’s course was uneventful and she was last 
seen in June, 1955, fourteen months following opera- 
tion. At that time normal knee function was present 
and there was no evidence of recurrence. 

Case 4. A 38 year old colored man was seen in Au- 
gust, 1954, because of pain in the right knee. Two 
months prior to admission he awakened at night with 
sudden pain and inability to straighten the knee, or to 
bear weight upon the extremity. His symptoms gradu- 
ally improved over a one-week period, but he com- 
plained thereafter of stiffness and aching about the 
knee. There was no subsequent locking. 

Examination revealed slight atrophy of the thigh, 
slight limitation of extension of the knee, but no joint 
swelling or tenderness. X-ray films of the knee showed 
an area of radiolucency in the articular surface of the 
medial condyle of the femur and a loose body within 
the joint space. The preoperative diagnosis was osteo- 
chondritis dissecans. 

An arthrotomy was performed. When the joint was 
opened a large, firm, cigar-shaped mass, tan in appear- 
ance and measuring 6 by 2 by 2 cm., was found occu- 
pying the intercondylar notch. It was loosely attached 
to the synovial membrane. After removal of the large 
mass, the osteocartilaginous body noted on x-ray ex- 
amination was found in the intercondylar notch. Its 
corresponding defect in the medial femoral condyle 
measured 2 cm. in diameter. 


Microscopic examination of the larger mass showed 
a rather dense fibrocellular stroma with increased 
cellularity in some areas and a more collagenous stroma 
in others. Multinucleated giant cells were numerous. 
Foam cells were scattered throughout (Fig. 4). Pig- 
ment-bearing cells were abundant at the periphery, 


Case 3. Pigment containing cells and a giant cell in the 
upper center of field. 


JULY 1956 


and cholesterol clefts were prominent in some areas. 
Diagnosis; pigmented villonodular synovitis, circum- 
scribed type. Sections of the osteocartilaginous mass 
showed tissue considered compatible with a diagnosis 
of osteochondritis dissecans. 


The patient’s subsequent course was uneventful. He 
was last seen in September, 1955, thirteen months after 
surgery. At that time he had minimal complaints re- 
ferred to the knee, with normal motion and stability 
and no atrophy. X-ray films suggested minimal hyper- 
trophic arthritic changes. 

Comment. Cases 3 and 4 represent exam- 
ples of the single, circumscribed type of lesion. 
The associated osteochondritis dissecans in 
Case 4 is most interesting. Whether one le- 
sion was contributory to the genesis of the 
other is speculative. 

Case 5. A 42 year old white woman was first seen 
in March, 1955, because of pain and swelling in the 
right knee of one year’s duration. She gave no history 
of trauma but stated that she had had “inflammatory 
rheumatism” in the right ankle six years before. This 
consisted of a single acute episode of ankle swelling 
and pain which subsided completely in two weeks. 

Examination showed a moderately swollen, warm 
right knee with minimal and diffuse tenderness to 
palpation. On the medial side there was a suggestion 
of a soft tissue mass. X-ray studies of the knee were 
reported as normal except for soft tissue swelling. 

The knee was aspirated of 65 cc. of blood-tinged 
synovial fluid. Re-aspiration of similar fluid was car- 
ried out a week later. Routine and acid-fast cultures 
of the fluid failed to grow any organisms. A pneumo- 
arthrogram was done which, on the basis of numerous 
irregular, soft tissue, marginal projections into the gas 
shadow, was thought to be consistent with the diag- 
nosis of villonodular synovitis. 

In May, a synovial biopsy was done. The joint lining 
was quite spectacular in appearance, being mostly 
reddish-brown in color with some areas of yellowish 
discoloration. It was nodular in places and elsewhere 
beefy and thickened. Involvement was diffuse and par- 
tially obliterated the suprapatellar pouch, Degenera- 
tive changes were marked on the posterior surface of 
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the patella. Cartilaginous surfaces were somewhat yel- 
low in appearance. 


Microscopic examination showed a_ fibrocellular 
stroma through which were scattered multinucleated 


giant cells and numerous hemosiderin-laden macro- 
phages. Fat cells were present in some sections. Villous 
formation was seen in several areas. Diagnosis: pig- 
mented villonodular synovitis, diffuse type. 


Four weeks after operation a course of radiation 
therapy in low dosage (600 roentgens) was given. The 
patient had gradual improvement in symptoms and re- 
turned to work. However, when last seen in September, 
1955, she again showed moderate swelling of the knee 
and mild limitation of motion. A second course of 
x-ray therapy is being considered. 


Discussion 


As suggested by the term giant cell tumor, 
these lesions have been looked upon by some 
as true neoplasms. Jaffe and associates,! how- 
ever, classified this entity as a synovitis, an 
inflammatory reaction to an unknown agent. 
Their arguments against neoplastic origin 
were based upon their opinion that the basic 
cell of the lesion, the polyhedral stromal cell, 
was derived from undifferentiated connective 
tissue cells of the synovial membrane which 
may assume phagocytic properties. Thus, such 
macrophages take up hemosiderin in some 
areas, or acquire lipid to become foam cells, 
or coalesce to form the multinucleated giant 
cells. To term this condition a neoplasm on 
the basis of a particular type of cell, i.e., giant 
cell or foam cell, when these elements might 
be quite scarce in some cases was, in their 
opinion, not tenable. Bennett,® on the other 
hand, places this condition in an intermediate 
position between synovial disturbances defi- 
nitely inflammatory in nature and those clear- 
ly neoplastic. He believes that since the lesion 
is Capable of invading bone and other tissues 
and since no known inflammatory condition 
has produced comparable changes in the syno- 
vium, pigmented villonodular synovitis might 
more properly be designated a benign syno- 
vioma. 

The etiology as well as the nature of this 
lesion has been the subject of considerable 
controversy. The frequent presence of bloody 
fluid within the joint and the predominance 
of hemosiderin in and about the cellular ele- 
ments have led logically to a consideration of 
chronic repeated hemorrhage as a_ cause. 
Young and Hudacek*® injected autogenous 
blood into the knee joints of dogs over a 
period of one year; they were able to produce 
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lesions quite similar to pigmented villonodu- 
lar synovitis. These authors believe that this 
condition is caused by repeated hemorrhages 
within the joint, which may be brought about 
by crushing and damaging the large villi dur- 
ing joint motion and weight-bearing. On the 
other hand, repeated injections of blood by 
several other investigators failed to reproduce 
the pathologic features of the disease. ‘These 
experiments, however, were probably not car- 
ried out over as prolonged a period as those 
by Young and Hudacek. Swanton,’ investi- 
gating joints of hemophilic dogs, found pig- 
mentation and villous formation in the syno- 
vium, but giant cells and foam cells were not 
characteristic of the lesions. 


Although recurring trauma and hemorrhage 
may be important agents in the etiology of 
pigmented villonodular synovitis, there yet 
seems to exist reasonable doubt as to their 
being the only factors involved. 


Summary 


Five cases of pigmented villonodular syno- 
vitis of the knee have been presented, two of 
the circumscribed and three of the diffuse 
type. Case 3 showed an interesting, and per- 
haps not coincidental, associated osteochon- 
dritis dissecans. A discussion of the diagnosis 
and treatment of the two types of joint lesions 
has been given, as well as some comment on 
the nature and etiology of this lesion. 
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Discussion (Abstract) 


Dr, Alexander E, Brodsky, Houston, Tex. 1 wish to 
thank Dr. Brashear for the privilege of discussing this 
excellent paper. He has covered the subject of pig- 
mented villonodular synovitis as it occurs in joints in 
a most comprehensive fashion. I shall confine my re- 
marks to a few interesting and controversial features 
of this condition. 

Diagnosis. That Dr. Brashear found 5 cases in a 
15 month period will serve to emphasize that the le- 
sion is not nearly as uncommon as statistics indicate 
and I am reasonably sure that many cases remain un- 
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classified as “nonspecific synovitis” for lack of histo- 
logic examination. More frequent, if not routine, use 
of the Vim-Silverman needle to biopsy the synovium 
at the time of aspiration, has recently been advocated 
(Milgram). It is said to be quite simple and painless 
and an excellent adjunct in diagnosis of obscure forms 
of synovitis of the knee. Of course, the more com- 
monly known diagnostic criteria of bloody joint fluid 
in the absence of recent trauma with or without 
lobulated intra-articular soft tissue shadows, should 
lead one to a tentative diagnosis of villonodular syn- 
ovitis and to a formal arthrotomy. The presence of 
faint calcific shadows within such masses usually indi- 
cates synovial sarcoma. 

Several months ago, I encountered a case of the 
circumscribed variety of pigmented villonodular syn- 
ovitis, occurring in the wrist joint of a 32 year old 
white male. To the best of my knowledge, this is the 
first case of which I am aware, in which the condition 
has been found in a joint of the upper extremity. Of 
course, the disease is commonly encountered in tendon 
sheaths of the hand and wrist. 


Differential Diagnosis. The most important condi- 
tion from which pigmented villonodular synovitis 
must be differentiated is synovial sarcoma, and it is of 
interest to note that in the past, many cases of vil- 
lonodular synovitis have erroneously been included in 
the survival statistics of synovial sarcoma. This, of 
course, is unjustified. Bennett’s characterization of this 
condition as a “benign synovioma” is at present un- 
tenable on histologic as well as clinical grounds. 

All the other numerous causes of chronic synovitis 
of the knee such as rheumatoid arthritis, gout, etc., 
must be excluded. Rarely, a hemangioma of the knee 
may be encountered, and it may present a picture 
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quite like that of pigmented villonodular synovitis, in- 
cluding bloody fluid, synovial thickening, etc. How- 
ever, with hemangioma, the patient usually begins to 
experience symptoms early in childhood. 


Etiology. I am not yet prepared to accept Young 
and Hudacek’s thesis that repeated hemorrhage is the 
probable cause of pigmented villonodular synovitis. 
Numerous discrepancies militate against such a con- 
cept. In hemophiliac arthropathy, although hemor- 
rhagic synovitis is a common finding, the condition 
does not resemble that of pigmented villonodular 
synovitis. Also in discussion of villonodular synovitis, 
many if not most of the patients have had no injury. 
Further, this theory does not help explain the occur- 
rence of similar lesions in tendon sheaths. Young and 
Hudacek were unable to produce similar lesions in 
tendon sheaths by injections of blood into the Achilles 
tendon of their dogs. I agree with Dr. Brashear that 
for the present it would seem that the etiology is 
quite obscure. While the histologic hallmarks are those 
of chronic inflammatory change, the cause of the in- 
flammation is not known. 


Treatment. 1 am in agreement with Dr. Brashear 
with regard to treatment of these lesions. Total syn- 
ovectomy of the knee is not feasible and should not be 
attempted in the diffuse type of lesion. I note that Dr. 
Brashear performed only synovial biopsies in cases No. 
2 and No. 5 and in the latter case, x-ray treatment 
was administered. I would prefer a subtotal anterior 
synovectomy with particular effort to remove large, 
lobulated and pedunculated masses followed by x-ray 
therapy for the unaccessible posterior synovium. The 
older and more densely fibrous lobulated masses are 
often less susceptible to radiation and success of such 
treatment would, I believe, be enhanced by adequate 
synovectomy. 


“There is an air about the meetings of the Southern Medical that 
is reminiscent of the hospitality of the Old South. The easy cama- 
raderie, the well-planned, unhurried program, the swapping of yarns, 
and, as is inevitable with physicians, the “I had a case”—all these 
go to give the charm of good friends, well met, and the finest 
professional refreshment available anywhere. The ladies, too, sense 
the dignity and charm of its meeting, and so many of them add their 


loveliness to the scene.” 


—Fount RicHarpson, M.D., Fayetteville, Arkansas 
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Reclamation of the “Coronary Patient” 


for Work: 


DON W. CHAPMAN, M.D., and P. T. LAI, M.D.,t Houston, Tex. 


The economic and psychologic implications of getting a former patient back to work are very great 
in an aging population. Reorientation of thinking on this matter on the part of laymen, 
physicians, organized labor and management is essential, requiring educational 


efforts on the part of the medical profession. 


CORONARY THROMBOSIS IS THE MOST COMMON 
iLNEss of the middle-aged and older males 
today. A summary of 100 cases followed up 
over a five year period with rehabilitation 
and work records will be presented. Those 
patients who survived the initial month of the 
disease form the basis for the report. 


Review of the Literature 


Numerous authors have investigated the 
survival rate following myocardial infarction 
and have emphasized the high rate of re- 
habilitation in these individuals despite ex- 


tensive involvement. Crain, Missal and Wil- 
son! studied 184 patients who had had throm- 
bosis and were employed in a Kodak com- 
pany, and found that 79 per cent of them 
were able to resume work. They used as their 
criteria: (1) an absence of coronary insuffi- 
ciency or symptoms of cardiac failure; (2) sta- 
bilized infarction as shown by electrocardio- 
graphic tracings; (3) normal sedimentation 
rates and leukocyte counts; and, (4) jobs com- 
mensurate with their physical abilities. 


In 100 patients followed by Smith,? 79 per 
cent survived 6 years or more after their initial 
attacks. One third of them had recurrent at- 
tacks of myocardial infarction. Rosenbaum 
and Levine* found that 97 per cent of 354 pa- 
tients were able to return to some type of 
gainful employment following their original 
infarction, 30 per cent to full time, 45 per 
cent to partial, and 22 per cent to light work. 
Bland and White* followed the course in 200 
cases of coronary thrombosis for 10 years and 
found 31 per cent were still living at the end 
of that time. One third of them had recov- 


*Read before the Section on Industrial Medicine and Sur- 


gery, Southern Medical Association, Forty-Ninth Annual Meet- 
ing, Houston, Tex., November 14-17, 1955. 


From the Department of Medicine, Baylor University Col- 


lege of Medicine, Houston, Tex. 


ered completely and were able to carry on 
without cardiac symptoms, one third of them 
had angina on effort, and one third of the 
patients developed congestive cardiac failure. 

Master and associates® reported on 500 pa- 
tients who survived more than one year after 
the first attack. Of these 415 were men. 
Eighty per cent of the entire group made a 
good recovery. In the functional capacity 
Group I, 15.3 per cent died; there was an 
average survival rate of 8.3 years. Seventy 
per cent were able to work full or part time. 
Of the whole group it was noted that 88.6 
per cent of all deaths were cardiovascular in 
origin, i.e., subsequent myocardial infarctions, 
coronary insufficiency, peripheral arterial em- 
boli, ventricular tachycardia, pulmonary em- 
boli and congestive failure. They were di- 
vided into four classes: Group I was the group 
with hearts of normal size on physical exam- 
ination, electrocardiographic tracings and tele- 
roentgenograms; Group II with slight cardiac 
enlargement or electrocardiographic abnor- 
malities; Group III with marked changes, not 
infrequently ventricular aneurysms; Group IV 
with congestive failure. 

In 285 patients followed for 10 years by 
Cole, Singian, and Katz,® they found the aver- 
age survival time was 8 years. The immediate 
mortality in the first two to three months 
was 83 per cent. Two thirds of their group 
were able to return to moderate or complete 
work, and only one-fourth had limited ac- 
tivity. Of these who returned to complete 
activity, 71 per cent survived 10 years. It was 
noted that the longer the patient survived aft- 
er the first attack the better was his chance 
of surviving a second infarction. 


The majority of workers are in agreement 
that the “poor-risk” coronary patients are 
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those who have: (1) had previous myocardial 
infarctions; (2) intractable pain; (3) severe 
degree or persistence of shock; (4) significant 
enlargement of the heart; (5) gallop rhythm; 
(6) congestive heart failure; (7) auricular 
flutter, auricular fibrillation, ventricular 
tachycardia, intraventricular conduction dis- 
turbances; and (8) complicating disease. 


Case Material 


In our series of 100 cases it was noted that 
only four of the entire group were females 
and the predominating age groups were the 
fifth and sixth decades (Table 1). In this 
particular series there was a slightly greater 
incidence of anterior infarctions (Table 2), 
but it is of no statistical significance when 
compared with other series. 


TABLE 1 


AGE AT ONSET IN 100 CASES 


20-29 years 1 

30-39 years 9 

40-49 years 19 

50-59 years 5 

60-69 years 15 
TABLE 2 


LOCATION OF THE 100 INFARCTIONS 


Initial Recurrent 
Anterior 53 1 
Posterior 30 10 
Anteroseptal 10 6 
Anterolateral 4 
Posterolateral 3 5 


About 80 per cent of our series were white 
collar workers (Table 3) of one type or an- 
other and this may account in part for the 
large percentage (97 per cent) who returned 
to full (49 per cent) or part-time work. Al- 
most three-quarters of them (74 per cent) 
were able to return to work in 10 to 14 weeks, 
and the majority before five months (Table 
4). 


TABLE 3 
TYPES OF OCCUPATIONS (100 CASES) 


Professional men 23 
Laborers 20 
Executives 19 
Business men 20 
Salesmen 6 
White-collar workers 6 
Housewives 4 
Retired 2 
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TABLE 4 
RESUMED WORK (97 OF 100 PATIENTS) 


Elapsed Time 


Amount (Before Returned to Work) 
1/4 Time 2 10-14 weeks 74 
1/2 Time 30 14-18 weeks 9 
3/4 Time 16 18-22 weeks 3 
Full Time 49 22-26 weeks 7 
52 weeks 3 
78 weeks 1 


The patients who did not survive the first 
month are not included in this survey. It is 
to be noted, however, that 14 of the individ- 
uals who had shock of varying degree with 
the first infarction were able to make a work- 
ing recovery (Table 5). Disturbances of 
rhythm were encountered only six times and 
conduction disturbances in another six, but 


TABLE 5 
COMPLICATIONS 


Shock Failure 
First Infarction 14 Transient 5 
Second Infarction Intermittent 6 
Third Infarction 1 Permanent (after onset) 6 
Rhythm Disturbances Conduction Defects 

Auricular fibrillation 4 = Atrio-ventricular 

dissociation 3 
Ventricular tachycardia 1 2nd Degree A.V. 

heart block 1 
Auricular tachycardia 1 Complete A.V. heart block 1 


despite these the patients were able to resume 
work. Congestive failure occurred ultimately 
in a total of 17 patients, in some only tran- 
siently with the acute attack, in others inter- 
mittently, and in a few permanently as a 
terminal affair prior to death. Among the 
100 patients who had a follow-up for 5 years 
or more were 16 deaths. Six of these occurred 
as a result of a second myocardial infarction, 
and three with a third myocardial insult and 
failure. Four of the patients died in conges- 
tive heart failure independent of a second in- 
farction. Three other patients died noncardiac 
deaths,—of cerebral vascular thrombosis, car- 
cinoma of the colon, and an auto accident 
(Table 6). 


TABLE 6 
DEATHS (16 IN 100 CASES) 


Second infarction 6 
Cardiac failure 4 
Third infarction with failure 3 
Cerebral vascular thrombosis 1 
Carcinoma of colon 1 
Auto accident 1 


(at 4, 4, 5, 6, 6, 9 years) 
(at 6 weeks, 2, 4, 8 years) 
(at 5, 5, 7 years) 


— 


\ 
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TABLE 7 
ANGINA PECTORIS (GRADES I TO IV) 


Grade I (Mild, occasional) 37 
Grade Il ( Moderate, occasional) $ 

Grade HI (Moderate, frequent) 4 
Grade IV (Severe, frequent) 1 


Angina pectoris of varying degree was noted 
to exist in a large percentage of our patients, 
but in spite of this the majority were able to 
carry on productive duties (Table 7). 


Discussion 


Early detection of coronary artery disease 
is our best hope for any type of preventive 
therapy. With the introduction of the twelve- 
lead electrocardiographic tracings, the inci- 
dence of detection of myocardial infarction or 
ischemia has increased greatly and now, with 
the additional exploring leads available, it is 
estimated to be about 90 per cent accurate as 
correlated with necropsy studies. With the 
use of the stress tests, either the Master? two- 
step exercise test, or the Levy® anoxemia test, 
it is estimated that about 50 per cent of the 
patients with angina who have normal rest- 
ing electrocardiographic tracings will show 
abnormalities. Master uses as positive criteria: 
a depression of the RS-T segment of 0.5 mm. 
or more in Leads 1, 2, or V4, inversion of the 
T wave or presence of arrhythmia. Levy 
states that if the sum of the RS-T depression 
in Leads 1, 2, 3, and Vy, is greater than 
3 mm. or more, or if there is partial or com- 
plete reversal of the T wave in Lead | ac- 
companied by RS-T depression of 1 mm. in 
one or more leads, or a reversal of the T waves 
in Lead V4, it is a positive result. The im- 
portance of obtaining a tracing immediately 
after exercise and at seven minutes after exer- 
cise is stressed to increase the incidence of 
positive tests (Fig. 1). 

There is no reason to apply the electro- 
cardiographic tracings carelessly to solve the 
problems of functional capacity. Minor de- 
viations from normal or the end patterns of 
myocardial infarction should not be held to 
be more significant than the clinical course 
of the patient or his physical findings. The 
electrocardiographic tracing cannot be used 
to prognosticate either the survival or rehabili- 
tation of the individual. 


Although the role of the ballistocardio- 
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graph either in diagnosis or prognosis is not 
clear cut, it may be of limited benefit in fol- 
lowing the patient after an infarction. Moser 
and associates? followed the course of 100 
cases of myocardial infarction and found that 
the ballistocardiographic tracing was abnor- 
mal in 80 per cent of patients with previous 
infarction and 93 per cent of patients with 
previous infarction and angina. They noted 
diminution in the size of the I waves in 21, 
bizarre pattern with low voltage in 18, 
notched J waves in 15 and large H waves in 
12. Starr and Hildreth'’® reported a serie 
followed up to 10 years after an infarction 
with results indicating that prognosis of pa- 


FIG. 1 


Normal resting tracing and positive exercise tracing with ST 
segment depression immediately after and 7 minutes after 
exercise, 
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tients with normal ballistocardiographic trac- 
ings following an infarction is better than 
with a normal electrocard’ographic tracing. 
Mandelbaum and Mandelbaum!! agreed with 
these conclusions. Scarborough and collabora- 
tors!? reviewed 328 patients with coronary ar- 
tery disease, 137 of whom had previous in- 
farctions and 191 had insufficiency. In the 
latter group 24.1 per cent had abnormal elec- 
trocardiographic tracings and 75.4 per cent 
had abnormal ballistocardiographic tracings. 
They concluded that an electrocardiographic 
tracing was of little value in coronary artery 
disease without myocardial ischemia or infarc- 
tion, and furthermore that it was significant if 
there was an abnormal ballistocardiographic 
tracing below 50 or a normal one over 60 
years of age. Pordy'® noted abnormal ballisto- 
cardiographic tracings at rest in 93 per cent. 
In some of our patients, below 50 years of 
age and with suspected coronary artery dis- 
ease, in whom resting and stress electrocardio- 
graphic tracings have been normal, resting 
ballistocardiographic tracings and especially 
“post-light-e x ercise” ballistocardiographic 
tracings have been found to be abnormal 
(Fig. 2). Starr and Wood" noted that ab- 
normal ballistocardiographic tracings are fair- 
ly frequently seen in the patient who recovers 
from the acute infarction phase but is partial- 
ly disabled later by angina. Mandelbaum and 
Mandelbaum believe that the ballistocardio- 
graphic tracing after light exercise will be the 
last objective test to revert to, or approach 
normal in the patients recovering from an 
acute myocardial infarction. This field con- 
tinues to be controversial, as does the true 
efficacy of the ballistocardiographic tracing 
returning to within normal limits with a def- 
inite persistence of an abnormal ballistocardio- 
graphic tracing. 

Teleroentgenograms are of great prognostic 
value, especially when obtained serially. If, 
at the end of four to six weeks after the acute 
myocardial infarction, the posterior-anterior 
chest films and the oblique views reveal nor- 
mal sized cardiac chambers the ultimate prog- 
nosis is good for a working recovery. The tele- 
roentgenograms may also reveal increasing 
size of the heart, the presence of hypostatic 
pneumonia, pulmonary congestion, pulmon- 
ary infarction and other pulmonary abnor- 
malities. When the cardiac size is markedly 
enlarged, it is usually indicative of a less satis- 
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factory recovery and a limited work rehabilita- 
tion schedule, and shortened longevity. Ven- 
tricular aneurysms if tolerated successfully 
through the first two to three months will 
frequently be compatible with fairly good 
longevity. 

By the employment of factual analyses of 
both the physical demands of the job and the 
physical capacities of the man, the selection 
of the right job for the handicapped cardiac 
employee may be accomplished. A large re- 
finery plant!® has recently undergone such job 
analyses and physical correlation, and has 
found that the man becomes happy and satis- 
fied when he is able to perform a job which 
he is physically able to do. This analysis in- 
volved such things as the sensory factor in the 
individual, especially vision and hearing. It 
also takes into account the various positions 
which the individual must assume to perform 
his job, and the relative amount of time spent 


FIG. 2 


Abnormal ballistocardiographic tracing, but a normal rest- 
ing and exercise electrocardiographic tracing in this patient. 
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in each, e.g., crouching, kneeling, twisting, 
lifting, etc. In addition to the physical fac- 
tors, environmental factors such as the work 
being performed inside or outside, relative 
temperature, high places, noises, vibrations, 
moving vehicles and objects, machinery which 
could cause injury, skin and respiratory ir- 
ritants, toxic materials, shift work and over- 
time demands all make up the final evalua- 
tion. 


Eighty-two patients with myocardial infarc- 
tions or angina pectoris were followed in their 
refinery jobs. Of the 50 having had infarc- 
tions, 22 returned to their previous jobs with 
no significant change and 28 returned to as- 
signments with some limitations. There was 
no loss in productivity or effectiveness when 
transferred to other jobs. Only one of the 82 
patients was judged substandard in his work 
production. Twenty-eight of the 50 infarc- 
tions were asymptomatic. Ten of this group 
had some dyspnea. Only one of the patients 
had congestive heart failure which was readily 
controlled by treatment. Angina pectoris was 
noted in 17 of the 50 with infarction and 9 of 
the 32 cases with angina previously. Only two 
of the 82 employees were found to have an 
excessive amount of absenteeism from work 
due to cardiovascular disease. Only 6 per cent 
of the whole group were found to have signi- 
ficant or partially disabling degrees of neuro- 
sis. The dread of termination or premature 
retirement at a lower rate of pay may in part 
or whole be eliminated by this evaluation. It 
works to the mutual advantage of both the 
company and the employee. 


In those who are emotionally stable a short 
period of anxiety and depression may be 
anticipated following an acute myocardial in- 
farction and, as a rule, this soon passes over 
and a satisfactory adjustment is made. The 
overly aggressive patient or the excessively re- 
tiring type of patient, are more prone to 
develop prolonged periods of anxiety, fits of 
depression and complaints referable to many 
systems. With the development of these symp- 
toms the physician may become confused and 
limit the patient’s activities excessively. These 
limitations may succeed in creating inner con- 
flicts, stresses and strains which may defeat 
the purpose for which the limitations were 
meant. Instead of the physician transferring 
fear and anxiety to the patient and his family, 
a more optimistic attitude will be amply re- 
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warded with a happier and longer living pa- 
tient. 

In areas outside of large industrial plants, 
vocational guidance centers and selective job 
placements may aid in returning these pa- 
tients to productive work. In some cases close 
cooperation between the local physician, in- 
dustry and social and governmental agencies 
will be of benefit. A well stabilized electro- 
cardiographic tracing, normal cardiac size on 
x-ray film, and relatively normal physical find- 
ings, all aid greatly in prognosticating a good 
recovery. These factors, combined with the 
patient’s sense of well-being, all help deter- 
mine his outlook for the future. 

The results of this present survey and nu- 
merous other similar studies reveal the fact 
that industry should be willing to accept with- 
out hesitation the cardiac patient who can do 
ordinary physical activity without discomfort. 
His prognosis for life is good, his willingness 
to work, his loyalty and his productive rate 
are at least equal to that of their normal co- 
workers. The cardiac worker who has slight 
limitation can do routine sedentary work and 
even some moderately active work. A_pro- 
gressively enlightened attitude on the part of 
industry, the community, the insurance com- 
panies all combine to add to the basic secu- 
rity of the cardiac patient. 


Summary 


We believe that ordinarily a patient with 
uncomplicated myocardial infarction can re- 
turn to light or moderate duty within three 
to four months. Patients with prolonged in- 
validism of several months’ duration are less 
likely to resume effective work because of dis- 
abling cardiac neurosis, or symptoms of an- 
gina, or congestive failure. The use of electro- 
cardiographic tracings, ballistocardiographic 
tracings and teleroentgenograms are all of 
value, both from the diagnostic and _prog- 
nostic standpoint in coronary artery disease. 
A more enlightened attitude on the part of 
industry, the community, the insurance com- 
panies and the patient all combine to add to 
the basic security of the cardiac patient. 
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Discussion (Abstract) 


Dr. Leonidas M. Draper, Corpus Christi, Tex. 1 
certainly appreciated this paper by Dr. Chapman. 
It is indicative of the optimistic outlook that most 
of the physicians, especially the cardiologists, are 
assuming on this problem, and yet there are still 
some who have to learn industry’s problems so far 
as rehabilitation of the cardiac patient is concerned. 
Nevertheless, we are adopting more of an optimistic 
outlook toward the cardiovascular patient, and with 
the leadership of industrial and government agencies 
we are making progress in rehabilitating more of 
these individuals. All of this is good from the stand- 
point of the physician with all of his technical out- 
look. But our study of these patients, especially those 
covered by workmen's compensation laws, and our 
charge concerning the patients who are not rehabili- 
tated are worthless unless we overcome some of the 
obstacles that exist in the employment of persons 
with heart disease. 

This is the crux of the matter so far as industrial 
physicians are concerned. I want to enumerate some 
of the obstacles confronting us, and I feel that we 
should take the leadership in trying to overcome 
them. First, is the increase in the number and amount 
of awards which are being handed out by the Work- 
men’s Compensation Boards as a result of the lack 
of understanding by the legal profession and by the 
judges and juries of the pathology of cardiovascular 
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diseases and their relationship to the man’s job. I 
must admit rather hesitantly that there are too many 
very prominent cardiologists who will testify to the 
fact that a patient’s job undoubtedly was the cause 
of or aggravated his cardiac disability thereby assist- 
ing him in obtaining these awards. 

Second is the union rules, particularly those con- 
cerning seniority rights. A man works up in a job 
and his salary is increased; therefore, he will not 
want to go back on a job which the rehabilitation 
committee and those who evaluate him—wish to 
place him at lower wages. The union of crafts on 
construction projects will not allow preemployment 
examination, thereby handicapping the rehabilitation 
committee so far as job placement is concerned. Both 
of the above mentioned obstacles can be solved by 
proper legislation. 

Third, is the fear of increased insurance costs by 
the employer. This is an educational problem. 


Fourth, is the one that Dr. Chapman touched upon, 
and that is the lack of conviction on the part of his 
patient and his family that he can return to work 
without any jeopardy on his part. I believe that this 
is often due to a large extent to the over protecting 
attitude the attending physician assumes toward the 
patient while he is under treatment. 


Fifth, is the employer’s lack of understanding of 
the nature of cardiovascular disease. Solution of this 
problem is also on an educational basis. 


Sixth, I do not believe we have followed some 
of the suggestions of the Heart Association, that is, 
the development of a more liberal application of 
the principles of replacement physical examinations 
and selective job service. Our committees should 
include a cardiologist who understands the problems 
of both industry and the laboring man. They should 
also include representatives from the industrial phy- 
sicians, the insurance carriers and the labor unions. 

Seventh and last, is the insufficient financial sup- 
port that we are getting in our rehabilitation pro- 
grams. 


Dr. Chapman (Closing). 1 appreciate the discussion. 
Particularly valuable were the very succinct remarks as 
regards motivation, etc. I think it is so true. The 
physician must be well motivated to get the patient 
back to work, because, as he has stated, our overpro- 
tective attitude frequently makes a cardiac neurotic 
out of an individual who otherwise could go back to 
work. Likewise a much more liberalized attitude from 
the standpoint of industry is needed. The vast major- 
ity of the individuals in this particular series are in- 
dividuals who are working for themselves. They have 
no one to fall back on for a retirement income, dis- 
ability or anything else, and as a consequence they are 
a highly motivated group of individuals who feel it is 
necessary to get back to work. 
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The Treatment of Vitiligo with 
8- Methoxypsoralen: 


JOSEPH A. ELLIOTT, JR., M.D., Charlotte, N. C. 


The management of vitiligo has long been quite ineffective. 


A new drug promises success. 


Introduction and Purpose 


Most OF US DO NOT FULLY APPRECIATE the 
seriousness of cosmetic defects as viewed by 
the patient. Vitiligo, an idiopathic cutaneous 
achromia, is of great concern to its victims 
because of its cosmetic disfiguration. 


Treatment of vitiligo has never been en- 
tirely satisfactory. Use of pituitary extracts, 
application of oil of bergamot followed by 
ultraviolet irradiation, application of thorium 
X, oral administration of para-aminobenzoic 
acid and arsenic, and injections of gold have 
resulted in a satisfactory response in only a 
small per cent of the cases in which each 
was used. Gold, the most effective of these, 
has not been used widely because of the high 
incidence of toxic reactions. 


Since the thirteenth century the Arabs have 
used a powder made from the fruit of the 
plant Ammi: majus Linn. for the treatment 
of vitiligo. The powder was ingested and the 
depigmented patches exposed to sunshine un- 
til inflammation and vesiculation occurred. 
After the acute reaction subsided repigmen- 
tation followed. Side effects of this crude 
preparation included headache, nausea, gas- 
tric burning, abdominal pain, vomiting, diar- 
rhea, nephritis, hepatitis with cirrhosis, coma 
and exfoliative dermatitis. 


Fahmy and Abu-Shady!:? isolated three 
psoralen derivatives: 8-methoxypsoralen, 5- 
methoxypsoralen and 8-isoamyleneoxypsoralen 
from the Ammi majus Linn. fruit. These 
compounds have been used orally and locally, 
separately and in various combinations in the 
treatment of vitiligo since 1947 by various 
investigators* with encouraging results, al- 
though there have been differences in the re- 
ported effectiveness. No significant toxic re- 


*Read before the Section on Dermatology and Svphilology, 
Southern Medical Association, Forty-Ninth Annual Meeting, 
Houston, Tex., November 14-17, 1955. 


action has been reported following doses which 
were effective therapeutically. 

The purpose of this study was to determine 
the effectiveness of 8-methoxypsoralen given 
by mouth concomitant with exposure of the 
vitiliginous skin to sunshine and to determine 
the toxicity of this drug in human beings. 


Material and Method of Study 


This study is based on 22 cases of vitiligo. 
Fifteen of these were female and 7 male, 
ranging in age from 8 to 55 years. The dura- 
tion of the depigmentation prior to treatment 
varied from one month to 25 years. In four 
cases the duration was less than one year and 
in two it was more than 20 years. The dura- 
tion was greater than 6 years in 50 per cent 
of the cases. Nine patients were less than 
13 years old (the youngest was 6) and three 
were more than 45 years of age at the time 
of onset of depigmentation. The sites of se- 
lection were the hands (82 per cent), body 
and face (50 per cent each) and after these, 
the axillas, upper extremities, feet, lower ex- 
tremities and genital area. Forty-one per cent 
of the patients gave a positive family history 
for vitiligo. 

Five of the patients were treated for 4 
months in 1954 and for 4 months again in 
1955. The remaining 17 patients were treated 
over a period varying from 2 to 4 months 
in 1955 only. 


Treatment during the summer of 1954 con- 
sisted of: (1) 10 mg. 8-methoxypsoralen* given 
orally three times a day after meals; (2) ex- 
posure of the depigmented areas to sunshine 
at noon each day, increasing the time ex- 
posure as tolerated; (3) avoidance of foods 
with a high vitamin C content (oranges, 
grapefruit, peaches, tomatoes and cabbage). 


*8-methoxypsoralen was obtained through the courtesy of the 
Paul B. Elder Company, Bryan, Ohio. 
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Throughout this period of study clinical labo- 
ratory studies consisting of routine urinalyses, 
complete blood counts, tests for urinary por- 
phyrins, prothrombin time and _ cephalin- 
cholesterol flocculation tests were made. 


Treatment during the summer of 1955 con- 
sisted of: (1) 20 mg. 8-methoxypsoralen given 
daily 2 hours before exposure to sunshine; 
(2) otherwise the treatment was the same as 
the previous summer. Throughout this period 
of study, in 1955, either cephalin-cholesterol 
flocculation tests or serum Bromsulphalein 
tests* were made. 


Results 


Eighteen patients showed significant de- 
grees of repigmentation (Figs. 1-3). The 
amount of repigmentation seemed to be more 
dependent on the total time of exposure to 
sunshine and the location of the lesion than 
upon the age of the patient, duration of the 
disease or the extent of involvement. The 
dorsum of the hands and feet showed less 
repigmentation than lesions over fleshy areas 
such as the face, abdomen or axillas. Four 
patients did not show significant degrees of 
repigmentation, evidently because they did 
not cooperate adequately in the study, as 


*Five mg. of Bromsulphalein per Kg. body weight was in- 
jected intravenously; the serum content of the dye was then 
determined 45 minutes later. More than 5 mg. per cent re- 
tention is considered indicative of liver damage. 
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shown by very little tanning. The repigmen- 
tation took place in two ways, either as a 
perifollicular pigmentation or as progress from 
the periphery toward the center. 


In the patients treated both in 1954 and 
1955, there was some loss of the newly ac- 
quired pigment during the interim of 6 
months in which no treatment was given. 
However, this loss of pigment was limited 
to the areas which had not become completely 
repigmented and was not complete in any 
case. Those areas which had become com- 
pletely repigmented retained their pigment. 


Throughout the period of study all clinical 
laboratory studies were negative except for 
the cephalin-cholesterol flocculation and 
serum Bromsulphalein tests. The cephalin- 
cholesterol flocculation test was always nega- 
tive at 24 hours with one exception when 
it was 5+ at both 24 hours and 48 hours 
on serum taken from a patient before treat- 
ment was begun, and in this patient despite 
treatment a serum Bromsulphalein test showed 
only a very faint trace one month later. The 
cephalin-cholesterol flocculation test was 2+ 
at 48 hours on serum from 10 patients at 
some time, and 3+ in one patient and 4+ 
in another, becoming negative at a later ex- 
amination although treatment was continued. 
The cephalin-cholesterol flocculation test on 
serum from 4 patients was 2+ or stronger 


FIG. 1 


(Patient 1) A. Before treatment 


B. After 4 months treatment 
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FIG. 2 


(Patient 2) A. Before treatment 


before any treatment was given and despite 
treatment this test became negative at a later 
time. One patient’s cephalin-cholesterol floc- 
culation test became 2+ after 3 months treat- 
ment with 8-methoxypsoralen in 1954 and 
was 3+ when treatment was resumed in 1955. 
A month later the serum Bromsulphalein test 
showed 5 mg. per cent retention, the follow- 
ing month it was 10 mg. per cent and the 
third month 20 mg. per cent. In another pa- 
tient the serum Bromsulphalein test showed 
10 mg. per cent retention after 3 months 
treatment. There was no jaundice in either 
patient. Treatment was discontinued at this 


B. After 8 months treatment 


point in both patients because of this evidence 
of liver damage. The only complaint of these 
two patients was that of fatigue: “I think I 
am going to live since I quit taking that medi- 
cine. So tired I couldn’t move. I could hardly 
put one foot in front of the other.’ In spite 
of this both patients want to resume treatment 
as soon as I will let them. 


Eleven of the patients showed no reaction 
to the drug, and 9 had mild symptoms not 
requiring discontinuation of the medication. 
Five of the patients had increased nervous 
tension or insomnia and one a “stomach 
ache” if the drug was taken before eating. 


FIG. 3 


(Patient 3) A. Before treatment 


B. After 4 months treatment 
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Four patients showed hypertrichosis of the 
face or forearms and 2 had a mild recur- 
rent polymorphic light eruption. 


Comment 


The normal pigmentation of the skin is 
melanin which is formed in the cytoplasm 
of melanocytes located at the junction of the 
epidermis and the dermis. Investigation! of 
the biochemistry of melanin formation has 
shown that the enzyme tyrosinase catalyzes 
the oxidation of tyrosine to dopa and then 
the oxidation of dopa to melanin through 
a number of intermediates. This reaction is 
activated by radiant energy in the form of 
ultraviolet light. 

In idiopathic vitiligo, the melanin-forming 
system tyrosine-tyrosinase is present in the 
melanocytes of the achromic patches. For 
some reason, radiant energy fails to activate 
pigment formation. 

Haxthausen'? showed that normally pig- 
mented skin lost its pigment after being trans- 
planted into an area of vitiligo; and con- 
versely, vitiliginous skin became repigmented 
after being transplanted to an area of nor- 
mally pigmented skin, apparently demon- 
strating that this disorder is a trophoneurosis 
in which the melanocytes do not function 
properly because of some disturbance in their 
autonomic control. 

The mechanism of action of psoralen de- 
rivatives in vitiligo is not known. It has been 
postulated’ that possibly they react with 
sulfhydryl groups in the epidermis, removing 
this inhibitor. 

The L.D.;9 of 8-methoxypsoralen for rats 
and mice is about 400 to 600 mg. per Kg. 
while the therapeutic dose for human beings 
is less than | mg. per Kg.§ 

The cephalin-cholesterol flocculation test is 
a capricious test reflecting complex altera- 
tions in plasma proteins. Many systemic dis- 
eases disturbing the reticuloendothelial sys- 
tem may result in the same alteration, mani- 
fested by a positive test, as does liver disease. 
Heat, agitation, and alteration in the antigen 
may produce false positive tests. The cephalin- 
cholesterol flocculation test is neither a sensi- 
tive nor reliable index of liver damage. The 
serum Bromsulphalein test is more reliable 
and a better screening test. 
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Summary 


Report of the isolation of the crystalline 
principles of 8-methoxypsoralen, 5-methoxy- 
psoralen and 8-isoamyleneoxypsoralen from 
Ammi majus Linn. fruit and the demonstra- 
tion of their effectiveness in the treatment of 
vitiligo led to this further study on the effec- 
tiveness and toxicity of 8-methoxypsoralen in 
human beings with vitiligo. 

8-methoxypsoralen given orally concomitant 
with exposure to sunlight resulted in signifi- 
cant repigmentation, apparently proportional 
to the intensity of enthusiasm with which the 
patient adhered to the treatment regimen, 
especially in regard to the exposure to sun- 
light. 

Liver function tests in two patients were 
significantly abnormal after a period of treat- 
ment, interdicting further oral administration 
of 8-methoxypsoralen. 


Conclusions 


(1) Oral administration of 8-methoxypsora- 
len followed by exposure of vitiliginous areas 
to sunlight is well tolerated by most patients 
and is effective treatment for many cases of 
vitiligo. 

(2) Serum Bromsulphalein tests should be 
made throughout the period of treatment with 
8-methoxypsoralen. 
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Discussion (Abstract) 


Dr. Edmund Walsh, Fort Worth, Tex. 1 want to 
thank Dr. Elliott for bringing us this report on a 
relatively new therapeutic agent. I am sure many 
of us have hesitated to use oxsoralen because of 
uncertainties about the toxicity of the drug and the 
effectiveness of the treatment. Previous reports in 
the two major American journals only mention re- 
sults of oral treatment in a total of 19 patients. Thus 
Dr. Elliott’s paper adds considerably to the recorded 
experience with this drug. 

The report of significant repigmentation in 18 of 
22 patients is interesting. If the four failures were 
from lack of cooperation, it would mean 100 per cent 
effectiveness in the production of repigmentation 
by this treatment. I realize that Dr. Elliott did not 
mean that the patients were completely repigmented; 
but theoretically it would seem that if the treatment 
were continued, complete repigmentation should even- 
tually occur. This high percentage of improvement 
is greater than has been reported previously. 

How lasting the pigmentation will be is of great 
importance and it is too early to draw any conclusions 
as vet, on the basis of this series. 

As Dr. Elliott stated the mechanism of action of 
this drug is not known. Its toxicity does not seem 
to be great, although the routine liver function tests 
seem to be a wise procedure. The danger of liver 
damage with the dosage used seems to have been 
exaggerated by the difficulties encountered with the 
earlier crude extracts, in addition to their evidence 
of some toxicity. I think we might well be cautious 
in evaluating the effects of a drug that apparently 
modifies one of the basic functions of the melanocyte 
cell. Granted that it seems to correct some unknown 
metabolic fault in pigment formation that is present 
in vitiligo, we will want to be sure that it does not, 
for instance, stimulate the growth of melanocytic ele- 
ments of junction nevi. Dr. Elliott mentioned one 
function of epithelial cells that is certainly stimulated 
by this drug and that is hair growth. One of three 
patients whom I have followed developed such a 
luxurious growth of hair on her legs that she stopped 
the treatment even though pigmentation was progress- 
ing nicely. Dr. Fitzpatrick in his latest paper in 
the Journal of Investigative Dermatology demon- 
strated a definite augmentation pigment formation 
in normal skin by this drug. 

There are several questions I would like to ask 
Dr. Elliott concerning the treatment: 

1. Have you used artificial ultraviolet light in the 
treatment and how does it compare with sunlight? 

2. Have you made any observations on the course 
of the hypertrichosis? How long does it persist? 

3. Were you able to follow the two patients with 
abnormal liver function tests to see if they returned 
to normal? 

I again wish to thank Dr. Elliott for his timely 
report on this important and promising subject. I 
believe we have an effective drug for vitiligo and al- 
though we should proceed cautiously no amount of 
animal experimentation will substitute for careful 
clinical trial in a problem of this type. 

Dr. Phyllis E, Jones, Oklahoma City, Okla. The 
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use of 8-methoxypsoralen in the treatment of vitiligo 
has stimulated new interest in this disease, although 
gratifying results have been obtained in only a small 
percentage of the cases. Reported results give a better 
percentage of improvement than any previously ob- 
tained by varying methods used in the past. The 
number of reported cases treated only by oral medi- 
cation, plus exposure to sunlight, has been small and 
we are indebted to Dr. Elliott for giving us this addi- 
tional report. His results are encouraging and should 
stimulate interest in further study of the psoralens. 


The early reports of toxicity and severe liver damage 
may have caused many of us to be reluctant to use 
this drug. My personal experience with oxsoralen 
has been limited. In the past 10 months I have ob- 
served eight patients who have taken the drug for vary- 
ing periods of time and exposed the affected areas to 
the sun. Treatment was discontinued in one patient 
after five months when the Bromsulphalein test showed 
retention of 11.9 mg. per 100 cc. She was getting 
repigmentation of some areas on the face and hands 
when treatment was discontinued. She had not com- 
plained of any other symptoms. Another patient who 
had received treatment for one month had a severe 
reaction to the dye given for the Bromsulphalein test 
and following this reaction showed retention of 32 
mg. per 100 cc. Treatment was discontinued in this 
patient. 


Five other patients receiving oxsoralen have shown 
partial repigmentation. None has completely repig- 
mented. One patient who started treatment in Sep- 
tember has noticed no change in appearance of the 
vitiliginous areas. There have been no symptoms of 
toxicity. Duration of treatment varied from 2 to 6 
months. 


Certainly much work must be done before a com- 
pletely safe and standardized technic can be estab- 
lished. It is very possible in the future that chemically 
related substances may be shown to be superior as 
regards therapeutic success, as well as safety of treat- 
ment. Any encouraging report gives renewed hope to 
the unfortunate individual afflicted with this cosmetic 
disturbance. 


I wish to congratulate Dr. Elliott on this interesting 
and informative paper. 


Dr. Roy L. Kile, Cincinnati, Ohio. 1 enjoyed this 
paper by Dr. Elliott, and I am sure he would be 
one of the first ones to say that this drug is still on 
an experimental basis. The reason I rise to talk is 
to throw in a note of caution of its general use. 
In other words, I think that it should not be used 
in all cases of vitiligo, particularly if the patients are 
not very carefully observed. About four years ago, the 
Paul Elder Company gave me some of this preparation 
and I started using it. The first few patients on whom 
I applied it topically got very violent reactions, one 
almost requiring hospitalization. I painted the prepa- 
ration on the areas and exposed them to ultraviolet 
light and I soon decreased the dosage when I found 
bullae and vesicles appearing at the site of application. 
Then I used sunshine rather than ultraviolet light 
at the suggestion of Dr. Fitzpatrick, who tells me the 
sun works much better than the artificial ultraviolet 
light in the office. The second patient treated had 
such a violent reaction hospitalization was almost re- 
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quired and I was frightened. I then used it even 
more cautiously and still got reactions from the topical 
use. Needless to say, I have discontinued topical ap- 
plications. Systemically, I have not seen any reactions 
in a comparatively small series, but I still want to 
throw in a word of caution about its use. This is 
particularly true when we are dealing with a cosmetic 
problem such as this. Such possible drastic procedures 
must be used very cautiously. General and free use of 
this chemical could cause much harm. ; 
Dr. Irving London, Montgomery, Ala. 1 have had 
experience with 8-methoxypsoralen for almost 3 years. 
I have also used the preparations topically and orally 
as Dr. Kile has mentioned and found the same violent 
reactions topically. However, Dr. Fitzpatrick told me 
that these severe reactions would occur if the ultra- 
violet or sunlight exposure was prolonged and _ that 
they were not necessary for repigmentation. We were 
giving three to five capsules in the early days and 
now the dose is down to two capsules daily. With 
three to five capsules the nausea and nervousness 
were very severe and several of my patients quit 
taking it on that account. However, one woman ap- 
plied the topical psoralen to her hands and dorsal 
aspect of the feet and exposed herself to sunlight an 
hour or so later. She has apparently repigmented 
completely in these areas. The other areas of her 
body have not been affected at all. She has not used 
the psoralen in about a year and a half, and to date 
her repigmentation has continued. This matter of the 
continuation of repigmentation is the big question 
with this drug. In none of the cases presented and in 
none of my cases,—I have had about 15 or 18,—has 
anyone completely repigmented all over the body. 
During the winter months, when the patient does 
not get sunlight, and a G.E. sunlight bulb or an 
ultraviolet quartz lamp are used, the pigmentation 
regresses. The big question is whether these people 
will have to continue taking the drug for a long time, 
a matter of years instead of months. I do not think 
this question has been answered, and I do not know 
the answer myself, and I wonder if anyone here does. 


Dr. Lee J. Alexander, Dallas, Tex. Full credit for 
the remarks which I shall make must be given to 
Dr. Fitzpatrick and his associates. I have had no 
experience with this drug. I have been most fortunate 
to have had access to material which these men have 
prepared for publication in the Journal of Investiga- 
tive Dermatology. 

Previous experience with 8-methoxypsoralen in 70 
patients with vitiligo and 21 volunteers with normal 
skin apparently indicated that normal skin pigmented 
more intensely than usual and vitiligo patches de- 
veloped increased tolerance (decreased erythema re- 
sponse) to solar radiation. 


Thinking that a higher dose level would insure 
maximum protection and provide clear-cut results, 
one half of 47 subjects with normal fair skin were 
given 50 mg. of 8-methoxypsoralen, and three hours 
later a small 4-inch square area on the back of each 
subject was exposed to the noon-day sun for 85 
minutes. The other half of the subjects received 
placebo capsules and were exposed similarly. Then 
a second trial was made in which the capsules were 
changed, thereby providing on each subject a contrast 
between the effects of placebo and 8-methoxypsoralen. 
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This led to other similarly controlled experiments 
in which doses of 8-methoxypsoralen ranged from 
10 to 75 mg. and the exposure time was one hour. 

From these experiments the following results were 
noted: 


1. Ten to 30 mg. of 8-methoxypsoralen produced 
erythema followed by increased tanning. 

2. In higher doses erythema became progressively 
greater with increasing tenderness, edema, exfoliation, 
and _ blistering. 

3. There was no significant difference between the 
placebo and 8-methoxypsoralen treated areas until 
about 44 hours after exposure. 

4. Erythema and_ tenderness were significantly 
greater in the 8-methoxypsoralen treated areas. 


5. At one week the skin responses, except tanning, 
had disappeared in the placebo group, but there was 
significant erythema, edema, and tenderness in the 
8-methoxypsoralen group. 


6. At two weeks there was considerably more vesic- 
ulation and scaling in the 8-methoxypsoralen group 
than in the placebo group, and the 8-methoxypsoralen 
group also showed deeper residual pigmentation. 


7. There was considerable sloughing and depigmen- 
tation in 18 of 47 subjects treated by 8-methoxypsoralen 
and in only 4 of 47 in the placebo group. 


From these observations one may conclude: (1) 8- 
methoxypsoralen does not have primarily a protective 
action,—it augments all cutaneous responses; (2) “pro- 
tection” reported by normal subjects and vitiligo pa- 
tients who received 20 to 30 mg. of 8-methoxypsoralen 
may be related to increased pigmentation which fol- 
lows oral use of 8-methoxypsoralen and daily ex- 
posures to solar radiation; (3) increased tolerance to 
the sun would be especially apparent to those who 
normally have poor tanning ability and who develop 
increased tanning ability while using 8-methoxy- 
psoralen. 

I should like to ask Dr. Elliott this question: How 
long does it take a single 20 to 30 mg. dose of 8- 
methoxypsoralen to be excreted or, when in his opin- 
ion does it stop enhancing solar effect? 


Dr. Elliott (Closing). I wish to thank the discus- 
sants for their comments and suggestions. In closing 
I would like to emphasize that the purpose of this 
study was to evaluate just one facet of the treatment 
of vitiligo with psoralens. Up to this time most in- 
vestigators have been using combinations of oral and 
local psoralens with sunlight and artificial ultraviolet 
light. If we can compare the results of various basic 
methods of psoralen treatment, we should be able to 
determine which combinations of treatment will give 
the optimum results. I am sure that from the patient's 
standpoint the best results can probably be obtained 
with a combination of these methods, but in order 
to know which combination to use we need to know 
what each method will do alone. 


Dr. Walsh has asked about the use of artificial 
ultraviolet light. I had not used this until the last 
two months. At the end of this past summer all of 
my patients who wanted to continue treatment during 
the winter were advised to use a General Electric R-S. 
sunlamp. A number of these returned in the past 
week for laboratory studies and none showed the in- 
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crease in repigmentation that I would have expected 
from the same period of exposure to sunlight. Possibly 
this is partially due to shorter periods of exposure 
to ultraviolet light than during the summer, but it is 
my opinion from my limited experience with artificial 
ultraviolet light that it is not as effective as sunlight, 
and I believe that is also the opinion of others who 
have used this method more extensively. 


I believe that the hypertrichosis encountered in 
several of my patients is the result of exposure to 
sunlight and not due to the 8-methoxypsoralen, al- 
though the hypertrichosis may be due to a combina- 
tion of the two. The hypertrichosis disappeared at the 
end of the summer although the 8-methoxypsoralen 
was continued. Most of you have probably seen hyper- 
trichosis in patients who have spent the summer at 
the beach. 

One of the two patients with abnormal liver func- 
tion tests returned for further laboratory tests a few 
days ago. Her serum Bromsulphalein test showed a 
decrease in retention after three months without 
psoralen therapy from 20 mg. to 12 mg. per 100 cc. 
Five mg. per 100 cc. retention is considered the upper 
limit of normal; thus it appears that she still has 
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liver damage, but that it is decreasing. The other pa- 
tient has not returned for a follow-up examination, 
but wrote that his fatigue has disappeared. 

Dr. Kile has mentioned the importance of control 
of patients one is going to treat. That is a very simple 
matter. Write your prescription for 8-methoxypsoralen 
so that the patient will have just enough to last until 
you want him to return for laboratory studies. I write 
my prescription for a month’s supply and have had 
no difficulty in following-up patients who are con- 
tinuing on treatment. 

I cannot answer the question regarding the effective 
duration of 8-methoxypsoralen in the body, from my 
own studies. However, the Paul B. Elder Company 
which produces this drug states that the peak effec- 
tiveness of 8-methoxypsoralen is between two and 
three hours after ingestion and therefore advises ad- 
ministering the drug two hours before exposure of the 
depigmented skin to sunshine. I do not know how 
long it actually persists in the body or is effective. 

I have not treated any Negroes with this drug. 
However, George and Burks10 recently reported its 
effective use in Negroes. 
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Dilatation of the Lower Ureter: 


Consideration of its Clinical Significance* 


EUGENE C. ST. MARTIN, M.D., CLAUDE M. PASQUIER, JR., M.D., and 
JAMES H. CAMPBELL, M.D., Shreveport, La. 


The diagnostic difficulties in ureteral dilatation and its implications 


have been described. 


THE BASIC AND SCREENING USES of excretory 
urography present to the urologist an ever in- 
creasing number of fascinating, and at times 
perplexing, considerations about the signif- 
icance of lower ureteral dilatations. These 
shall be the endeavors of the authors: first, to 
discuss the diagnostic approach to this prob- 
lem; second, to classify the etiologic factors; 
and third, to evaluate the pathologic physi- 
ology. 


Diagnostic Approach 


As in any diagnostic urologic problem, a 
careful interrogation is important, including 
a review of systems and past history. A com- 
mon cause of lower ureteral obstruction, for 
example, is treated carcinoma of the cervix 
which is spreading. Residual endometriosis 
may impenge upon the ureter.! Surgical in- 
jury of the ureter must also be considered, as 
should the possibility of inflammatory en- 
croachment from nonspecific lesions of the 
intestinal tract.” 


The next important step is a thorough 
physical examination to rule out primary dis- 
eases, as carcinoma of the prostate, cervix, or 
bladder with resultant ureteral obstruction 
from direct extension or metastatic spread. 
Nonspecific or specific inflammation of the 
genitalia should be detected. Therefore a 
careful pelvic or rectal examination of the 
terminal ureters is a necessity. Neurologic 
and cystometric studies should be done when 
indicated. 

Endoscopic examination of the patient with 
both the foroblique and right angle lens is 
the next step. In no urologic problem is 
proper evaluation of the bladder neck and 
infravesical area more important. Endoscopic 

*Read before the Section on Urology, Southern Medical As- 


sociation, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 


findings such as residual urine, trabeculation, 
thickness of bladder, size and patency of ure- 
teral orifices, and bladder capacity should be 
recorded. 

Cystography is a “must” in the evaluation 
of any problematical terminal ureterectasis. 
This should include films to show gravity 
drainage and films after voiding. It has been 
demonstrated by the authors that the inci- 
dence of vesicoureteral reflux is increased 
by 50 per cent in voiding cystography.* The 
solution to the whole problem may be solved 
by as simple a procedure as this. 

Where ureterectasis is obviously not secon- 
dary to infravesical obstruction, transurethral 
exploration of the lower ureter is necessary. 
This includes calibration of the orifice as 
to size of stricture and the passage of a stone 
basket or looped catheter to rule out stones, or 
to snare tissue for histopathologic study. Films 
to show delay in emptying of the ureter are 
indicated for adequate evaluation of ureteral 
obstruction. Surgical exploration should not 
be delayed if the diagnosis remains reasonably 
doubtful. The transperitoneal approach is 
preferred for the added advantages of intra- 
peritoneal examination and the treatment of 
extra-ureteral disease. 


Classification of Etiologic Factors 


Some simplified classification of the im- 
portant etiologic factors in lower ureterectasis 
is helpful in the differential diagnosis. Table 
1 suggests such a classification. 


Deviation of the ureteral pathway, site of 
beginning dilatation, acuteness of symptoms 
and past history, raggedness or smoothness of 
ureteral wall, opaque shadows, associated ab- 
dominal masses, and endoscopic findings are 
the general considerations in the allocation of 
the obstruction. Illustrative cases will be 
briefly cited. 
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TABLE 1 
TYPES OF LOWER URETERAL OBSTRUCTION 


Extrinsic or extramural: 

A. Inflammatory masses, nodes, adhesions 
B. Neoplastic masses, nodes 

C. Occlusive sutures 

D. Anomalous vessels 


Intrinsic or intramural: 
A. Stricture 
B. Ureterocele 
C. Neoplasm 
Intraluminal: 
A. Calculus 
1. Opaque 
2. Nonopaque 
B. Neoplasm 
Nonobstructive ureteral dilatation due to: 
A. Infravesical obstruction 
1. Bladder neck fibrosis 
2. Prostatic hypertrophy 
3. Congenital valves 
4. Strictures, anterior urethral 
B. Neuromuscular vesical dysfunction 
C. Megalobladder 


D. Ureterovesical reflux, secondary to infection 


Case Reports 


Case 1. Extrinsic obstruction, occlusive suture. 

R. DeG., a 37 year old white woman, was seen on De- 
cember 26, 1952, in consultation for acute pain in the 
left renal area. 


Excretory urograms demonstrated obstruction in the 
lower left ureter (Fig. 1). It was questionable as to 
the cause of the obstruction. A total hysterectomy and 
left salpingo-oophorectomy had been done 20 months 
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before, for pelvic inflammatory disease, but she had 
been completely asymptomatic. 

On January 5, 1955, under general anesthesia, a 
Robinson stone basket was passed up the left ureter 
several times, neither a stone nor tissue being ex- 
tracted. Four weeks later another excretory urogram 
showed progressive left ureterectasis plus hydroneph- 
rosis (Fig. 2). 

Transperitoneal exploration revealed extrinsic ob- 
struction from peritoneal reaction about sutures. Scar 
tissue was literally pealed from the ureter until ure- 
teral mucosa bulged through, much like the Ramsteadt 
procedure in pyloric stenosis, with a good result (Fig. 
3). 

Case 2. Extrinsic obstruction, periureteritis and in- 
trinsic obstruction, meatal stricture. 


J. C. T., a 39 year old white woman, gave a history 
of left renal pain of 6 weeks duration. 


Excretory urograms revealed marked ureterectasis 
on the left beginning at the ureterovesical junction, 
and bilateral hydronephrosis. The ureteral orifice was 
pinpoint in size, which was puzzling as this was re- 
ported normal in size and had been catheterized easily 
two years before by another urologist. All attempts 
now were unsuccessful. 


Both ureters were exposed transperitoneally. The 
right ureter was partially obstructed by periureteritis. 
All adhesions were freed. A similar condition was 
found on the left side after which a transvesical wide 
meatotomy was done on the left side with a satisfactory 
result. 


Case 3. Intrinsic obstruction, neoplasm. 


R. D., a 55 year old white man, was first seen in 
August, 1952, with constant pain in the left flank of 4 
months duration, during which time there had been 


FIG. 3 
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FIG. 5 


several acute exacerbations of pain accompanied by 
chills, fever and pyuria. In addition, there had been a 


gradual, but steady weight loss of 20 pounds. 


Excretory urograms revealed an irregular area in the 
left lower ureter with dilatation of the ureter above 
(Fig. 4). A small fragment of tissue was extracted with 
a stone basket, which was reported to be definitely 


FIG. 7 


malignant, quite anaplastic, but probably a squamous 
cell carcinoma. 


A left nephroureterectomy was done. The renal cor- 
tex contained several discrete melanotic nodules, 3 to 
4 mm. in diameter. In the lower ureter, a soft, friable 
lesion was present involving the greater portion of 
the circumference of the ureter for a distance of 0.5 
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to 0.75 cm. Microscopic examination established this 
to be melanosarcoma. The pathologist re-examined 
the biopsy specimen and felt it also showed melano- 
sarcoma. After the aforementioned information, the 
patient related that a pigmented mole over the left 
scapular area had been “burned with an electric needle 
9 years before;” an irregular pigmented scar was still 
present. 

Case 4. Intraluminal obstruction, nonopaque calculi. 

N. R., aged 65, a white woman, was seen one week 
after severe left ureteral colic. Vague discomfort in the 
left lower quadrant persisted, and frequency and dys- 
uria developed. Excretory urograms showed dilatation 
of the ureter and pelvis with the obstruction near the 
bladder. No opaque calculus was noted. 

A No. 10 F. Braasch bulb catheter was easily passed 
and a left retrograde pyeloureterogram was made. Ob- 
struction of the ureter either from an intrinsic or ex- 
trinsic lesion was suspected. Proctoscopy, barium 
enema, and pelvic examination were negative. 

Exploration of the lower ureter produced 3 small 
calculi, analyses of which were pure uric acid. In hind- 
sight, negative shadows were present in the films. 
Transurethral exploration of the ureter with a basket 
might have averted open surgery. 


Case 5. Nonobstructive ureteral dilatation due to 
bladder neck contracture. 


L. S., aged 2, white boy, was first seen on February 
23, 1951 because of painless hematuria. 


Excretory urograms showed marked bilateral lower 
ureterectasis (Fig. 5). Endoscopic examination revealed 
a contracture of the bladder neck, with normal ure- 
teral orifices. A transurethral resection was done. The 
subsequent four and a half years have been relatively 
uneventful and the last excretory urograms, on May 
12, 1955, showed continued decrease in the ureter- 
ectasis (Fig. 6). The decision not to do open ureteral 
meatotomies has proved to be judicious. 


Case 6. Nonobstructive ureteral dilatation due to 
median bar formation. 


L. F., age 10, white boy, was referred for investiga- 
tion of long standing diurnal incontinence and pyuria 
of 2 weeks duration. 

He had 350 cc. of residual urine, an enlarged blad- 
der plus a diverticulum, but no reflux. Excretory uro- 
grams revealed poor function and marked dilatation 
of the upper urinary tract (Fig. 7). This was promptly 
reduced and function improved one month (Fig. 8) 
after retropubic resection of the bladder neck, divertic- 
ulectomy, and suprapubic drainage. At six months 
there is even less ureterectasis (Fig. 9). 


Case 7. Nonobstructive ureteral dilatation due to 
median bar obstruction. 


J. W., age 40, a white man, was first seen October 
4, 1955, for evaluation. In May and August, he had 
had pain in the left lower quadrant, chills and fever, 
frequency and dysuria. No stone was found, but a 
markedly dilated lower left ureter was present. Cysto- 
scopic meatotomy had been done by another urologist 
in August. Six weeks later he had chills and fever 
again. 

A review of this patient’s films and the presence of 
consistent residual urine of two and a half to three 
ounces, plus endoscopic findings of infravesical ob- 
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struction gave conclusive evidence that the effect rather 
than the cause had been dealt with (Fig. 10). A com- 
bined Bradford Young and Hutch procedure was done 
to remove his obstruction and to prevent the reflux 
created by the meatotomy. 


Case 8. Nonobstructive ureteral dilatation due to 
“valvular” incompetence from infection. 


M. E., aged 23, white woman, was seen in consulta- 
tion on September 30, 1955 for recurrent upper lum- 
bar backache accompanied by fever and pyuria, then 
by frequency of urination. This was the second attack 
in the past month. She had been treated for months 
as a child for recurrent fever and pyuria, but was 
asymptomatic until one month ago. 


Excretory urograms revealed a small right kidney 
with good function, also dilatation of the left terminal 
ureter. The endoscopic findings were marked posterior 
urethritis and moderate cystitis cystica. The ureteral 
orifices were normal. Because of the terminal ureterec- 
tasis, cystograms were made. In the gravity film there 
was reflux up the left ureter which was increased after 


The gravity cystogram revealed marked left vesicoureteral 
reflux. This immediate post-voiding film demonstrates residual 
urine in the bladder and trabeculation. 


| 
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voiding plus reflux up the right side. Valvular in- 
competence here is believed due to previous infection. 
Definitive treatment is not final, but she has re- 
sponded to conservative measures. 


Pathologic Physiology 


In no obstructive problem in urology is a 
proper evaluation of the pathologic physi- 
ology more important. For herein lies the 
crux of the management. Questions to be 
answered are: (1) is this a detriment to renal 
function; (2) is this a stationary change or is 
anything to be gained by intervention; and 
(3) is this a secondary finding of some pri- 
mary uropathy? 

Certainly neoplasms within or without the 
urinary tract are to be removed if possible. 
Likewise obstruction due to calculus must be 
corrected. The removal of inflammatory 
masses and adhesions, or the treatment of 
strictures will be guided by stability or change 
in renal function and ureteral dilatation. 

A large number of cases of ureterectasis fall 
into the group of so-called nonobstructive dila- 
tation of the upper urinary tract.t In these 
patients the terminal ureters are tapered as 
they traverse the thickened bladder wall which 
is secondary to infravesical obstruction. At- 
tention has been called to the angle of junc- 
tion between the dilated and terminal spindle. 
This is thought to be a result of ureteral 
elongation from continued back pressure 
rather than the initial cause of dilatation.5 
The ureters allow the easy passage of large 
caliber bougies and are, therefore, not true 
strictures. Aggressiveness in an attempt to 
improve the ureterectasis of the nonobstruc- 
tive group by ureteral meatotomy, reimplanta- 
tion, or ureteroplasty is folly, for the effect is 
being dealt with rather than the cause. Im- 
provement of vesical function by bladder neck 
resection and/or suprapubic drainage will 
stop or improve this type of ureterectasis. 
Where the ureter has become markedly elon- 
gated and tortuous, a “pull-through” proce- 
dure is then indicated. 

In a review of the recent literature, it was 
gratifying to find the term primary mega- 
loureter, not loosely alluded to, but restricted 
to the original definition by Caulk’ (1923): 
(1) characterized by a relaxed, immobile ori- 
fice; (2) altered ureteral dynamics; (3) wide 
lateral ureteral dilatation; (4) marked vesico- 
ureteral reflux; and (5) occurring in the etio- 
logic absence of obstruction, neuromuscular 


vesical disease, or chronic infection. It is con- 
sidered a rare disease by Campbell* and has 
been shown by Swenson® to be associated with 
megalobladder. Swenson has demonstrated a 
pronounced diminution in the parasympathe- 
tic ganglion cells of the bladder, with cor- 
responding absence in the terminal ureter. 
The resultant poor detrusor function coupled 
with diminished contraction of the ureter per- 
mits vesicoureteral reflux as there is progres- 
sive residuum and intracystic pressure. Treat- 
ment is directed toward improvement of vesi- 
cal function by suprapubic drainage. 

It is a probability that terminal ureterec- 
tasis is the result of valvular incompetence 
and reflux in a few patients where the initiat- 
ing influence is infection and not obstruction. 

Failure of the embryologic wide ureter to 
regress can account for the rare unexplained 
ureterectasis without obstruction, primary or 
secondary, and without reflux. It is recalled 
that the ureters until the third or fourth 
month are unusually wide in comparison with 
the rest of the body.1° The fetal ureters are 
devoid of musculature until the second 
month, when fibers begin at the vesical end, 
and by the sixth month the entire ureter and 
pelvis have acquired their definitive muscula- 
ture. It is conceivable that the ureter may 
become encompassed by its musculature in the 
dilated state, thus resulting in a large straight 
ureter. 

Conclusion 


A practical approach to the problem of ter- 
minal ureterectasis has been discussed. It is 
again emphasized that one should proceed 
with logic and employ any diagnostic urologic 
means to fully evaluate the basic uropathy. It 
is better to wait and re-examine the patient 
before hastening to unwarranted ureteroplas- 
ty, meatotomy, and reimplantation. 

In the female, exclusive of calculus disease, 
the obstructive process is usually related to the 
internal genitalia when the ureteral dilatation 
is proximal to the juxtavesical area. 

In either male or female, exclusive of cal- 
culus disease, when the ureteral dilatation be- 
gins at the ureterovesical junction, the most 
common cause is infravesical obstruction. At- 
tention should be directed toward this cause 
rather than to the effect. 
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Discussion (Abstract) 


Dr. Park Niceley, Knoxville, Tenn. The subject just 
mentioned is nothing new but very little has been 
written about it. The ureter, due to its location, is 
well protected from injury and is seldom damaged 
except in penetrating wounds. Consequently, disease 
in the lower ureter must be either congenital, extrinsic 
or intrinsic. We are aware that the lower ureter is 
more subject to intrinsic and extrinsic complications 
than are the other two-thirds of the ureter. Stones are 
more commonly removed in the tortuous lower third 
of the ureter and have a tendency to lodge there more 
than in the middle or upper third. Diseases of the 
pelvis are often associated with ureteral complications 
such as adhesions and distortions resulting in poor 
ureteral drainage. Any lesion at either ureteral orifice 
or at the vesicle outlet will often manifest itself in the 
lower portion of the ureter. 

I believe, the chief reasons the doctors have dis- 
cussed this subject with us today is that on diagnostic 
excretory pyelograms for routine examinations, they 
have been able to find definite changes in the lower 
urinary tract. With improvement in the newer prod- 
ucts for excretory pyelograms and with better radio- 
logic technic, we have, no doubt, been doing more and 
more intravenous pyelograms than in the past. We are 
also finding more disease for this particular reason. 
We often find patients with ureteral pain but on 
cystoscopic examination, to our surprise, we are un- 
able to make out any definite disease. Nevertheless, 
the ureterogram will often show poor emptying of the 
ureters. Often this is due to some extrinsic adhesions, 
tumor growths or inflammatory masses in the pelvis 
which prevent free drainage of the ureters. We have 
long discontinued telling patients that their kidney 
status is satisfactory by finding an apparently normal 
urinary tract with a negative urine, for not too in- 
frequently we find renal calculi that are silent and 
causing no urinary changes. It has always been our 
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custom to calibrate the ureters on one or two occasions 
before doing an open operation and freeing the ureters 
of any extrinsic lesion in the pelvis. Often on the first 
occasion it may be impossible to pass a catheter up the 
ureter, but on the second attempt after a few days, 
and treatment of any infection that may be present, 
the catheters pass without difficulty. As a rule, two 
to three dilatations of the ureter will give results. I do 
not hesitate to explore the ureter when results are not 
obtained from ureteral dilatation. 

A good diagnostic move to see if the ureters empty 
satisfactorily is with chromo-ureteroscopy. The patient 
is given an intravenous injection of indigo carmine and 
the orifices are watched for the exposure of the dye. 
If the dye passes out freely with a good stream ap- 
parently there is no disturbance present, but when a 
tiny stream is ejected the ureter is often not complete- 
ly emptying itself. This has been a most interesting 
paper and has required a certain amount of ingenuity 
to bring this subject to us today. I am sure that it 
makes us all conscious of disease in the lower urinary 
tract. 


I wish to thank the gentlemen for their paper and 
for the pleasure of saying a few words in their behalf. 


Dr. St. Martin (Closing). When the subject of the 
ureteral reflux was brought up some time ago, the 
thought occurred to me that we have at the present 
time over 30 children with vesicoureteral reflux under 
observation, and after operation on a good number of 
these bladder necks, the reflux has been stopped. So, 
unless they have some trouble, I doubt that the proce- 
dure of ureteroneocystostomy is necessary. 

Since getting this paper together, I had the privi- 
lege of reading a paper by Henry Buchtel, of Denver, 
on a similar subject of ureterectasis, presented at the 
South-Central Section, and he uses a diagnostic proce- 
dure which I had not thought about and never tried, 
called pyeloscopy, to observe the column of dye under 
the fluoroscope. He thinks that in some few patients 
that have obstruction at the terminal end of the ureter, 
such as in a true primary ureteral stricture this ob- 
struction will be seen, and that such a patient would 
be improved by reimplantation. I think he had two 
patients to substantiate this point. 

The question comes up at times, why is this dilata- 
tion of the terminal ureter in infravesicular obstruc- 
tion unilateral rather than bilateral. I think as you 
look at the pyelogram, so often it is a little bilateral, 
and yet sometimes is strictly unilateral. It is one of 
those things in nature for which I have no answer. It 
is fortunate, I think, because one side takes the bur- 
den of the attack. 

Thank you, again, for your kind attention. 
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Five Years’ Experience with 
Refrigerated 


EDWARD T. SMITH, M.D.,+ Houston, Tex. 


The author has had a most satisfying experience with refrigerated bone 


in his orthopedic operations. 


AFTER THE LAST WorLD Wak, orthopedic sur- 
geons became very interested in developing 
means of refrigerating homogenous bone for 
use in the treatment of injuries and diseases 
of bone. A method having been found, graft- 
ing with bank bone soon became widely 
popular. The practical advantages of this ma- 
terial, combined with the fact that it is toler- 
ated and incorporated by the host with rela- 
tively few complications, provided a solution 
to major problems of bone grafting opera- 
tions. The enthusiasm with which refrigerated 
bone has been received is shown by the num- 
ber of bone banks already in existence in hos- 
pitals throughout the country and by the 
voluminous reports on the subject. For an 
excellent review of the literature, the reader is 
referred to a recent article by Chase and 
Herndon.! 


The present discussion is concerned with 
the operation of the bone bank at the Her- 
mann Hospital, Houston, Texas, which is a 
large general hospital with an active ortho- 
pedic service. In addition, a summary is given 
of the results of grafting with refrigerated 
bone in this hospital over a period of five 
years. 


Preserved bone was first used in the Her- 
mann Hospital in 1947. The case was one in 
which a combined resection of the ribs and 
spinal fusion was planned, as described by 
Bickel, Hinchey and Clagett.* Following re- 
moval of the ribs, the patient’s condition pre- 
cluded further surgery. The ribs were there- 
fore placed in a sterile container and stored 
in the freezing compartment of an ordinary 

*Read before the Section on Orthopedic and Traumatic 


Surgery, Southern Medical Association, Forty-Ninth Annual 
Meeting, Houston, Tex., November 14-17, 1955. 

+From the Orthopaedic Service, Hermann Hospital and the 
Department of Orthopaedic Surgery, Baylor Medical College 
and the University of Texas Postgraduate School, Houston, 
Tex. 


refrigerator. Six weeks later the spinal fusion 
was performed, bone from the refrigerated 
ribs being used as a graft. The patient suf- 
fered no ill effects and the fusion was a suc- 
cess. Although the bone graft was autogenous, 
the result demonstrated the feasibility of pre- 
serving bone for later use. 

The following year, the orthopedic service 
began using refrigerated homogenous bone. 
The supply was meager and, since its use was 
not general, no attempt was made to organize 
a bone bank until May, 1950. The experi- 
ences reported herein cover the period be- 
tween May 1, 1950, and May 1, 1955. 


The Bone Bank 


When the bone bank was established, it was 
agreed with the hospital that the orthopedic 
service, through its residents, would be re- 
sponsible for the processing and dispensation 
of the bone. It was also agreed that a charge 
would be made for all bone taken from the 
bank except that to be used in service cases, 
and that the charges and collections would 
be handled through the business office of the 
hospital. Further, the hospital and orthopedic 
service would share equally in the receipts 
from the sale of the bone. From the fund thus 
obtained, residents are sent to national and 
state medical meetings, books are bought for 
the library, special instruments are purchased 
for the service, and in other respects the resi- 
dents and orthopedic staff are benefited. It is 
believed that this arrangement has served to 
maintain the interest and enthusiasm of the 
resident staff and has been responsible for the 
success of the bank. 


The careful processing of the bone mini- 
mizes the contamination, leaving a maximum 
amount available for sale. When the stock is 
plentiful, it is sold to surgeons in other hos- 
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pitals. (The present report does not include 
bone graft operations performed outside the 
Hermann Hospital.) 


The procedure followed in processing and 
storage is similar to that described by Wilson.* 
If an extremity is to be amputated on the 
general surgical service, one of the orthopedic 
residents usually supervises the preoperative 
preparation and draping of the extremity, as 
a precaution against contamination of the 
specimen. After being removed, the specimen 
is taken to a clean operating room, and the 
personnel responsible for the processing ob- 
serve the same antiseptic measures as for an 
open operation. With sterile instruments the 
bulk of the soft tissue is removed from the 
bone, the unusable portion is discarded, and 
the remainder is transferred to a clean table. 
The processing team changes gowns and 
gloves and, with yet another set of instru- 
ments, the bone is denuded of all soft tissue 
and cartilage. It is then cut into segments, cul- 
tured, and placed in sterile jars. Each jar is 
placed in a sterile operating glove and labeled 
to indicate the type of bone contained and 
the date of storage. Since a large amount of 
bone is used for spinal fusions, a number of 
segments of suitable dimensions for bridging 


FIG. 1 


Cyst of upper end of femur, packed with bone meal pre- 
pared in a Waring blender. 


FIG. 2 


Gunshot wound of the humerus; defect bridged with 
cancellous bone. 


EXPERIENCE WITH REFRIGERATED BONE—Smith 


Spinal fusion using cortical bone held with Wilson’s bolts, 
and packed with bone meal prepared in a Waring blender. 


two to four interspaces are prepared from 
cortical bone, cancellous bone is added, and 
they are stored in separate jars labeled ‘For 
spine fusions.”” When the results of the cul- 
tures are received the labels of the bone hav- 
ing a negative culture are so marked and any 
contaminated bone is destroyed. 

The jars are kept in a deep freeze, in which 
the temperature is maintained at approxi- 
mately 10° below zero. The senior resident 
keeps the key to the freezer and dispenses the 
bone upon request from a surgeon. 

As an added safeguard, a culture is usually 
taken from both the bone and the wound of 
the host at operation. Of 205 bone cultures 


FIG. 4 


Ree of femur grafted with cortical bone and bone 
chips, 
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Arthrodesis of paralytic shoulder using cortical bone through. 
a drill hole into the glenoid. 


made in this series of operations, 59 were 
positive. Since the bone was sterile when 
stored, the positive cultures must have been 
the result of contamination during the surgi- 
cal procedure. Of 180 wound cultures, 82 
were found to be contaminated. The fact that 
the wound specimens were taken just before 
closure probably influenced the number of 
positive cultures. The types of growths ob- 
tained from the bone and wound ranged up 
and down the bacterial scale, although the 
majority were common organisms. Of the 59 
patients whose bone transplants were con- 
taminated, 57 were free of fever within five 
days and recovered without incident. The 
relatively few infections and complications 
may have been due to the fact that almost 
every patient was given some type of anti- 
biotic postoperatively. From this analysis, it 
now seems unnecessary to have cultures made 


FIG. 6 


Paralytic scoliosis corrected and fused by the Hibbs technic 
re-enforced with cancellous bank bone. 
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of the wound and bone at the time of opera- 
tion. Nevertheless, the orthopedic service has 
decided to continue the practice. 


Experienced with Banked Bone 


During this five year period, bank bone 
was used in the hospital in 330 cases. The 
majority of the operations were carried out by 
the ten active members of the staff and the 
resident staff. The remainder were performed 
by twelve orthopedic surgeons on the cour- 
tesy staff, as well as by dental surgeons, neuro- 
surgeons, plastic surgeons and otolaryngol- 
ogists. 

The bone has :-been employed as onlay, in- 
lay, chip; dice, strip, blended, prop, strut, peg, 
Shelf and whole replacement grafts, and vari- 
ous combinations of these types (Figs. 1 to 7). 
Of the 330 operations, 222 were spinal fusions 
for disk disease, scoliosis, infections and 
trauma. Bank bone has also been used to re- 
pair nonunions of fractures of the long bones, 
clavicle and jaw, for reinforcement of open 
reductions of fresh fractures, for arthrodesis 
of the hips, shoulders, wrists and ankles, for 
plastic procedures on the face, and for clos- 
ures of skull defects. Defects created by bone 
cysts, tumor cavities, and defects following 
sequestrectomies have been packed with bank 
bone. Most of the bone has been obtained 
from amputations for vascular disease or 
trauma. Other sources have been excised ribs, 
patellas and heads of femurs; even scraps of 
bone removed at bunionectomy have been 
preserved. Before the bone is processed, it is 
determined that the donor has neither cancer 
nor contagious disease. 


Of the 330 operations in this series, only 20 
were followed by complications, and in only 
7 of the 20 could the complications have been 
attributed to the graft. A true infection de- 
veloped after these 7 operations which were 
performed on 6 patients. A brief report of the 
20 operations (19 patients) is given below, 
those wherein infection involved the graft 
being listed first. 

Case 1. A grafting operation with bank bone was 
done on the tibia two years following a compound 
comminuted and infected fracture. A severe infection 
developed within two days and the leg became gang- 
renous, necessitating amputation on the eighth day. 
Although the rapid infection may have been due to 
operation through a quiescent old infected area, it was 
charged to the transplanted bone. 


Case 2. Following a lumbosacral fusion with bank 
bone, an abscess developed. Seven months postopera- 
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tively the graft was removed as a sequestrum. 


Case 3. A low dorsal fusion was done for crypto- 
coccus osteomyelitis. After draining for eight months 
and discharging numerous small sequestra, the wound 
finally healed with solid fusion. 


Case 4. This patient had an ununited fracture of 
the humerus for which a bone grafting operation was 
performed twice within two years. An infection de- 
veloped following both procedures, necessitating re- 
moval of the graft and metallic fixation material. On 
both occasions the bone culture was negative, while 
the wound culture showed staphylococcus aureus. 


Case 5. A lumbosacral fusion was followed by osteo- 
myelitis and drainage. Five months later the graft 
sequestrated. 


Case 6. A lumbosacral fusion was done for a lesion 
which later proved to be metastatic carcinoma. The 
wound drained until the patient’s death, eight months 
later. 


Case 7. This patient had a spinal fusion for scoliosis 
incident to poliomyelitis. The wound drained for sev- 
eral days; the drainage then subsided and the wound 
healed satisfactorily. A culture of the drainage material 
was negative. 


Case 8. Following a lumbodorsal fusion the patient 
had a draining wound, and the culture of the drainage 
material was positive. However, the patient had no 
fever after the third postoperative day and by the sev- 
enth day the drainage had ceased. 

Case 9. This patient had fever for eight days after a 
lumbosacral fusion. The wound did not drain, al- 
though the wound culture was positive at the time of 
operation. 

Case 10. A spinal fusion was performed and 17 days 
later it was necessary to reopen the wound because of 
impingement of the graft upon a nerve root. Since 
there was no evidence of infection the same graft was 
replaced. There were no postoperative complications. 

Case 11. This patient had a fusion for scoliosis in- 
cident to poliomyelitis. After the first stage operation 
he had a temperature of 102°, and after the second 
stage his temperature rose to 103°. The wound did not 
drain following the first operation and his tempera- 
ture returned to normal within six days. Following 
the second stage the wound drained moderately but 
healed by the fourteenth postoperative day. 


Case 12, This patient developed thrombophlebitis 
while convalescing from a lumbosacral fusion. Culture 
of a specimen obtained from the wound at operation 
was positive. The vein was ligated 12 days postopera- 
tively, and a culture of the clot revealed the same or- 
ganism as was found at the time of the fusion. The 
fusion incision healed primarily. 


Case 13. A draining sinus accompanied by fever fol- 
lowed a lumbosacral fusion. The infection subsided 
within three weeks and healing continued thereafter 
without interruption. 

Case 14. Following a lumbosacral fusion, this pa- 
tient developed a psychosis and had a fever for 11 
days. There was no drainage or further complication. 


Case 15. The wound of a lumbosacral fusion 
drained for six days. The patient’s temperature became 
normal by the tenth day and the wound healed 
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satisfactorily. 

Case 16. This patient died from a coronary throm- 
bosis on the twelfth day after a lumbosacral fusion. 
There was no evidence of infection at the operative 
site. 

Case 17. A fusion for scoliosis was followed seven 
days later by a serous drainage from the wound. The 
patient had no fever, although culture from the 
wound was positive. The drainage continued for only 
a few days, the wound then healing nicely. 

Case 18. Fifteen days after a lumbosacral fusion, a 
serous drainage appeared from the wound. The cul- 
ture was positive. At the time of operation both the 
wound and bone cultures were negative. The drainage 
promptly cleared and the wound healed without fur- 
ther difficulty. 


Case 19. This patient had fever for seven days after 
a lumbosacral fusion. Three months later the wound 
drained a purulent material, but the graft did not 
sequestrate. No culture was made. 


Summary 


1. The success of a bone bank depends 
upon proper organization and the cooperation 
of all departments of the hospital. 


2. Grafting with refrigerated homogenous 


FIG. 7 


Lateral view of spinal fusion for paralytic scoliosis using 
Hibbs technic re-enforced with cancellous bank bone. 


age 
— 
- 


SOUTHERN MEDICAL JOURNAL 


bone is both feasible and practicable in a 
large general hospital. 


3. Homogenous bone which has been care- 
fully prepared can be used without fear of 
complications and will become incorporated 
in the bone of the host. 
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Discussion (Abstract) 


Dr. Rex J. Howard, Fort Worth, Tex. I think that 
Dr. Smith’s reports about the use of his “bone bank” 
bone and the results of his surgery are excellent. I 
do not think any of us have ever done any better bone 
grafts than the ones that he has shown today. 

I am very much interested in the bone bank from 
the standpoint that I have previously been acquainted 
primarily with the methylate bone bank. I am inter- 
ested to know if they have tried this and how it com- 
pares with the use of refrigerated bone without the 
use of one of the mercurial compounds and why they 
prefer one over the other. 

In his original report, I was interested in the num- 
ber of spinal fusions and how many of them had been 


done with “bone bank” bone and how successful they 
were, because I think all of us have wondered whether 
we should use iliac bone from the patient or should 
use “bone bank” bone in spinal fusions. This question 
is still in my mind following Dr. Smith’s paper since 
I do not know of the incidence of infection in other 
surgeons’ spinal fusions in a series as large as this. I do 
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not know if there would be a lower or a higher inci- 
dence of infection had the patient’s own bone been 
used as against the “bone bank” bone. 

In the original paper Dr. Smith sent me, there was 
a very interesting comment that they had taken cer- 
tain pieces of bone and preserved them for future 
operations. He cited an example of keeping a long 
piece of cortical bone in a separate jar to be used in 
the future for a spinal fusion. This to me and to us 
seemed like an excellent idea. 


I would like to say that I appreciate the privilege of 
discussing this paper. I enjoyed it very much, and I 
think Dr. Smith has done a worthwhile job of review- 
ing the use of their bone bank and trying to find out 
the good and the bad so that we all may know. 

Dr. Smith (Closing). Two questions were brought 
up that I would like to clarify. The question was 
asked, why did we use refrigerated bone rather than 
some other type? When we started this procedure at 
Hermann Hospital, the staff decided that we would 
stick to one particular method for a period of time. 
We chose refrigerated bone for a five year period in 
order to get an evaluation of just that one type of 
bone over a period of time. There have been other 
types of grafting done in Hermann Hospital during 
this period of time, but only those in which refriger- 
ated bone was used have been included in this report. 
The staff itself has been well satisfied with the results 
we have gotten with refrigerated bone and our method 
of preparation and how it is handled. Therefore we 
are going to continue on with refrigerated bone. 

With regard to the results of the spinal fusions,—I 
have made no attempt to analyze these cases as to how 
many were failures and how many went on to 
solid bony union as far as end results are concerned. 
The thing I was interested in, in preparing this paper, 
was that over this period of time and with this large 
number of bank bones used, there have been relatively 
few complications that could be charged to the bank 
bone itself. 
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Neuropathologic Changes Demon- 
strated During Prolonged Survival 


Following Acute Hypoxia’ 


THOMAS F. McDERMOTT, M.D., and VINCENT J. DARDIN, M.D.,+ 


Washington, D. C. 


The authors consider the pathologic effects of hypoxia upon the central nervous system. 


They bring up for consideration the effect of vascular disease as an additional factor in the 


clinical picture and course of hypoxia. 


THE EFFECTS OF HYPOXIA on the central nerv- 
ous system have held the interest of man since 
Aristotle’s observations on the inability of 
mere man to survive at the Olympian heights 
where the gods were presumed to dwell. In 
anesthesia, however, preoccupation with ade- 
quate oxygenation has been largely restricted 
to the twentieth century. A tremendous im- 
petus to the understanding of this problem 
with respect to central nervous system damage 
was given by Cyril Courville’s monograph on 
“The Untoward Effects of Nitrous Oxide 
Anesthesia,” in 1939.2 Here, it is clearly de- 
fined that such “untoward effects” are identi- 
cal with those pathologic changes attendant 
on oxygen deprivation, no matter what the 
cause. 

In his later works! this author voices the 
view that oxygen want in the brain may be 
caused by either generalized hypoxemia or by 
circulatory disturbances resulting in local 
ischemia, and that the pathologic picture as a 
whole is caused by both these factors in vary- 
ing proportions. This theory is necessary to 
explain the lack of uniformity of change in 
the brain following oxygen deprivation. It is 
his further contention that structural changes 
similar to those of general hypoxemia can be 
produced locally by ischemia secondary to 
partial physical occlusion of the nutrient ves- 
sel. 

It will be remembered that five categories 
of insult were described by Courville, sepa- 


*Read before the Section on Anesthesiology, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 


tFrom the Departments of Anesthesiology and Pathology, 
Georgetown University Medical Center, Washington, D. C 


rated on purely clinical grounds. These are: 

1. Sudden death during nitrous oxide- 
oxygen anesthesia. 

2. Delayed exitus with nitrous oxide-oxygen 
anesthesia (without fully regaining conscious- 
ness). 

3. Cases with prolonged survival period 
(with tendency to recovery of a conscious 
state and eventual death). 

4. Recovery with residuals indicating corti- 
cal or lenticular damage. 

5. Cases with transitory mental and emo- 
tional manifestations. 

To these five, we should like to add a sixth 
group, which hitherto has not been described. 
On three occasions during the past year, cere- 
brovascular insult sufficient to produce irre- 
versible apnea has been observed by us. On 
each occasion, prompt resuscitation delayed 
the exitus, which otherwise undoubtedly 
would have occurred very promptly. Cardio- 
vascular function was maintained for 46, 79, 
and 167 hours respectively by means of arti- 
ficial passive ventilation. Thus, we have here 
a group of three patients, exhibiting lesions 
capable of producing prompt death, but sus- 
tained for periods during which pa:hologic 
changes progressed to a degree which we will 
now examine more closely. In one case these 
changes were the result of predominantly vas- 
cular phenomena it is true, but we hope, 
along with Courville, that it is a fair assump- 
tion that cellular damage is similar whether 
the cause be an ischemic one or the product of 
generalized hypoxia. 
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Case Material 


Case 1. This 72 year old white woman had suffered 
from parieto-occipital headaches for four months, and 
bilateral amblyopia of sudden onset for one month 
prior to admission. 

Her admission physical examination and laboratory 
studies showed no abnormalities other than the blind- 
ness and 4+ papilledema bilaterally. 

An uneventful open right vertebral arteriogram and 
right stellate ganglionectomy were done during Thio- 
pental and endotracheal nitrous oxide anesthesia. A 
plastic catheter was left indwelling in the artery, and 
one and a half hours after the termination of an- 
esthesia and operation, 25 mg. of Tolazoline was in- 
jected intra-arterially. Twenty minutes later, she was 
pulseless and apneic. A needle was inserted into the 
heart blindly through the chest wall, intubation was 
done and intermittent positive pressure oxygen ad- 
ministered. A continuous intravenous drip of phenyl- 
ephrine was started, and 1.5 cc. of nikethamide was 
given intravenously. One and a half hours later, she 
had a sustained systolic blood pressure of 122 and 
showed transient respiratory effort. An hour later, 
apneic once more, she was placed in a Drinker respi- 
rator. 


Little change occurred during the next 42 hours, at 
which time, slight diaphragmatic activity was observed 
when she was removed from the respirator. This im- 
proved following administration of 10 cc. of niketha- 
mide intravenously. She was returned to the respira- 
tor and expired suddenly 46 hours after the onset of 
her apnea. 


At autopsy, there was marked atherosclerosis, includ- 
ing both vertebral arteries, whose lumina were com- 
pletely occluded by thrombi. The brain, as a whole, 
was small with many areas of local atrophy with mild 
injection of the meninges. The vessels at the base 
showed atheromatous changes at the lower part of the 
right vertebral artery. 


Transverse sections were taken of the brain stem 
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and cerebellum. The brain stem was not grossly in- 
volved. There was an area of softening of the right 
cerebellar hemisphere. Transverse sections of the brain 
showed slight dilatation of the ventricles but nothing 
else remarkable. In the right occipital lobe, there was 
moderate pallor of the white matter. The gross 
anatomic cause of death was arteriosclerosis with oc- 
clusion of both vertebral arteries with ischemia of the 
brain. 

On microscopic examination, the vessels of the 
medulla were engorged, with a hyaline type of thick- 
ening of the walls of the capillaries here and there. 
The cells of the gray matter were swollen, with nu- 
clear structure sometimes intact and sometimes absent. 
The cytoplasm in some areas stained intensely, ap- 
pearing granular and basophilic. The perivascular 
spaces were distended and there were many vacuoles 
which, perhaps, represented the beginning of foamy 
degeneration (Fig. 1). 

In the cortex, the cellular structure was not severely 
altered in the gray matter. The same picture of con- 
gestion and distention of the perivascular spaces was 
seen. In the deeper portion of the parenchyma, the 
cells were markedly shrunken (Fig. 2) with increased 
vacuolization of tissues and a generalized edematous 
appearance with separation of the cellular and fibril- 
lar elements. The main structural degeneration was 
in the subcortical region. 

In another section of the cortex (Fig. 3), was found 
a sclerotic vessel. (It was interesting to note that tis- 
sues elsewhere in the body showed changes strongly 
suggestive of periarteritis nodosa.) There was marked 
shrinkage of the cells with prominent pericellular 
spaces. The cells, themselves, were polygonal in shape, 
basophilic and dark with their nuclear outlines almost 
completely obscured. Similar vacuolization of tissues, 
which was more marked elsewhere in the specimen, 
approached the classical foamy degeneration. 

Case 2. This 28 year old white woman had suffered 
from headaches on the left side for many years, with 
recent increase in the severity of this symptom. On 
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the day before admission, she twice had transient un- 
consciousness and convulsions. Convulsions recurred 
on the morning of admission with coma which was 
still present on entering the hospital. 

She had a dilated left pupil, bilateral extensor ri- 
gidity and hyperactive deep reflexes. Her blood pres- 
sure was 120/70, pulse 64 and respirations 24. 

She was intubated nasally with the use of 2 per cent 
topical cocaine and 2L:1L nitrous oxide-oxygen was 
started. By application of ice, her temperature was 
dropped from 36.8°C. to 32.2°C., and a left temporal 
flap was turned after Lidocaine infiltration. Shiver- 
ing was controlled by means of minute amounts of 
intravenous Thiopental. The dura was opened and a 
large clot was removed. An aneurysm was seen at the 
juncture of the middle cerebral artery and the internal 
carotid trunk. By means of a trimethaphan drip, 1 
mg. per cc., the blood pressure was lowered to 60/40 
and pulse 52. The aneurysm was occluded with silver 
clips, after approximately 1,500 cc. of abrupt blood loss; 
then the internal carotid was clipped 0.75 cm. from its 
entrance into the skull. The blood pressure was less 
than 80 systolic for approximately one hour during 
this time, and the temperature remained at 26.8°C. 
After closure of the skull, completed two and a half 
hours after beginning the operation, and after a total 
of 2,000 cc. of blood had been given intravenously, the 
blood pressure was 100/70, pulse 52, respirations 20 and 
rectal temperature 26.8°C. Pupillary signs were un- 
changed, and there were some signs of decerebration in 
both upper and lower extremities. She showed some 
withdrawal when pinched. She was allowed to warm 
spontaneously. 


Twenty hours after operation, her blood pressure 
was 128/78, respirations 28 and temperature 100.4°F. 
Her pupils were equal and reacting to light and there 
was less rigidity and increased responsiveness to pain 
from all extremities. A nasal endotracheal tube was 
still in place. 


Twenty-four hours after operation, sudden apnea 
occurred and the blood pressure was unobtainable. 


NEUROPATHOLOGIC CHANGES FOLLOWING ACUTE HYPOXIA—McDermott and Dardin 


Manual artificial respiration was instituted, and then 
an anesthesia machine was connected to the endotra- 
cheal tube for resuscitation. The blood pressure was 
promptly restored by a phenylephrine intravenous drip. 
Frank cyanosis was not noted. 

Thirty hours after operation, an E & J resuscitator 
was substituted for the anesthesia machine and venti- 
lated the patient 14 to 16 times per minute automat- 
ically, with a positive pressure of 13 mm. of mercury 
on the inspiratory phase and negative pressure of 9 
mm. in expiration. This means of ventilation was 
continued until exitus. 

By the time 48 hours had elapsed after operation, 
circulatory instability became aggravated as shown by 
increased needs for phenylephrine to maintain blood 
pressure. Some peripheral mottled cyanosis became 
evident. Supportive therapy included 50 per cent glu- 
cose, intravenous hydrocortisone and trials of meth- 
amphetamine and norepinephrine as vasopressors. She 
was totally flaccid by this time. 

Blood chemical determinations 72 hours after oper- 
ation, and after approximately 48 hours of artificial 
respiration, were carbon dioxide 49 volumes per cent, 
chlorides 100, potassium 4.8 and sodium 134 milli- 
equivalents per liter. 

Her status remained essentially unchanged, with in- 
creasing difficulty in maintaining blood pressure, until 
she died in circulatory failure after 77 hours of artifi- 
cial ventilation. 


The autopsy revealed a ruptured aneurysm of the 
left internal carotid artery, resected and clipped, with 
diffuse subdural hemorrhage, marked cerebral edema 
and congestion resulting in a mushy and flabby brain. 
The brain was completely disfigured and it was diffi- 
cult to identify the portions. The circle of Willis was 
completely destroyed; the aneurysmal sac was found 
and dissected, 1 cm. in diameter and occluded by two 
silver clips. The hemorrhage had dissected all the left 
hemisphere, breaking out from the ventricle into the 
white substance to the cortex. The right hemisphere 
seemed soft and necrotic throughout. 


FIG. 3 FIG. 4 
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The cause of death was thought to be cerebral 
ischemia secondary to ruptured aneurysm of the left 
internal carotid artery, with bilateral confluent bron- 
chopneumonia contributing. 


On microscopic examination, we found intensely con- 
gested vessels with perivascular edema fluid. There 
was true foamy degeneration surrounding these ves- 
sels. There was evidence of phagocytosis of blood pig- 
ments (not well shown at this magnification) (Fig. 4). 
Elsewhere in the same section (Fig. 5), the cell shrink- 
age is marked, with intracellular details obscured by 
heavy staining and with marked distention of pericel- 
lular spaces. In figure 6A, we see diapedesis of ery- 
throcytes through damaged blood vessel walls. Figure 
6B demonstrates a petechial hemorrhage in the tis- 
sues. 


Case 3. A 33 year old white woman had had a 
right adrenalectomy for malignant pheochromocytoma 
in 1951. Her symptoms were improved but her hyper- 
tension persisted. Ultimately, she began to suffer from 
severe headaches and angina pectoris. 


A left adrenalectomy was performed during nitrous 
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oxide, oxygen, ether, decamethonium, succinyl choline 
anesthesia, supported by intravenous phentolamine 
and norepinephrine as the situation demanded. This 
was accomplished quite uneventfully. The frozen sec- 
tion was reported as benign pheochromocytoma. Ten 
hours after the completion of surgery the patient, who 
was perfectly conscious and rational with her blood 
pressure still supported by norepinephrine, had a con- 
vulsion, became generally clonic and ceased to breathe. 
She was maintained with manual artificial respiration, 
and then was intubated and maintained with an E & J 
resuscitator. Transient hypotension responded to in- 
creased norepinephrine with hydrocortisone intra- 
venously. 

Eighteen hours later, her temperature was 107°F. 
The lumbar puncture revealed clear cerebrospinal 
fluid. Blood chemical determinations included sodium 
110, chlorides 80, potassium 4.8 milliequivalents per 
liter and carbon dioxide of 37 volumes per 100 cc. 

Forty-eight hours after operation a trial of com- 
pressed air instead of 100 per cent oxygen on the E & 
J resuscitator produced faint cyanosis. During 100 
per cent oxygen administration, the blood pH was 7.11 
and alveolar oxygen was “more than 25 per cent” (max- 
imum possible by the method used). 


The spinal fluid was xanthochromic and under in- 
creased pressure 72 hours after apnea began. Ninety- 
six hours after this episode, the color was noted to be 
poorer, and atelectasis of the right lung was diagnosed. 
After 120 hours the need for norepinephrine began to 
increase. The general condition continued unchanged 
until cardiovascular activity ceased 167 hours after 
apnea occurred. 

Autopsy revealed massive encephalomalacia involving 
the entire cerebrum, cerebellum and brain stem. The 
cause of death was judged to be widespread atelectasis 
of the right and left lungs with extensive encephalo- 
malacia. The brain had been sectioned across the 
corpora callosa. Both hemispheres were soft, swollen 
and with flat convolutions. The brain had lost its 
shape, more so in that of the right cerebral hemis- 
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phere. On gross section it appeared edematous. The 
cortex had alternating places of grayish and yellowish 
discoloration. There was no evidence of localized in- 
farction or tumor. The cerebellum and brain stem 
were mushy and showed a complete homogenicity of 
nervous substance. 


Microscopic Examination. All specimens from this 
case reflect the gross degeneration of the tissues in 
their microscopic appearance. They were difficult to 
prepare due to friability and degeneration of the tis- 
sues. However, from what one sees microscopically in 
hematoxylin and eosin preparations, one is surprised 
at the integrity of the cells themselves. 

Here in the cerebellum (Fig. 7), the cells of the 
cortical layer are not too greatly altered. Some swel- 
ling of the Purkinje cells may be seen but nuclear 


FIG. 9 
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FIG. 10 


structure is well preserved. Some separation of the 
cortex and the granular layer, probably by edema, is 
seen. This is more marked elsewhere in the tissue. 
Deeper in the parenchyma disintegration of the white 
fibers is advanced, with separation of fragments by 
edema. In figure 8, we see a Nissl preparation of the 
same section viewed under high power, which shows 
that the same Purkinje cells, which appeared fairly 
normal in the hematoxylin and eosin preparations, 
have for the most part a complete absence of tigroid 
granulations. 

The section from the cerebral cortex (Fig. 9) is an 
extremely unsatisfactory preparation. Where the tis- 
sues can be viewed satisfactorily, distention by edema 
of the perivascular and pericellular space is the most 
prominent change. The gray matter (not shown) is 
badly fragmented in sectioning but seems to show 
considerable shrinkage with chromatophilia of the cells 
but still with recognizable nuclear structure. The 
Nissl preparation (Fig. 10) stains poorly and shows no 
tigroid granulation. 


Discussion 


Certain variables make interpretation of 
these pathologic changes somewhat difficult. 
First of all, the insults which provoked respir- 
atory arrest in all three cases were only ap- 
proximately equivalent. There must be some 
latitude of extent of injury between that 
which produces apnea and that which pro- 
duces immediate cardiovascular dissolution. 
This variation perhaps explains in part the 
variation in survival of these individuals. 

Qualitatively, there are certain differences 
also. Case 1 suffered one acute injury, ap- 
parently a thrombotic one. Case 3 suffered 
one acute injury, the nature of which is ob- 
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scure, possibly an ischemic one on the basis 
of acute hypotension. Case 2, on the other 
hand, had at least two minor episodes preced- 
ing the more massive hemorrhage which 
caused her hospital admission and the crani- 
otomy. Neither of these produced apnea; it 
required a fourth extravasation to accomplish 
this. Her pathologic picture may well be said 
to differ from the others in that it is the re- 
sult, not of one, but the summation of four 
insults. It will further be recalled that a pe- 
riod of hypothermia occurred in this patient, 
a physical state which is said to exert consider- 
able protection against experimental infarc- 
tion in laboratory animals. To what extent 
this modifies the microscopic picture one can 
only conjecture. 


We were impressed, not by the severity of 
the changes, but by the paucity of differences 
between the histologic findings in these cases 
and those dying in a more conventional pat- 
tern. Here were three cases in which there 
was enough brain injury to cause prompt 
death. The circulation in these patients was 
maintained for periods of 46, 79 and 167 hours 
respectively. A priori, one would expect to 
see a gradation of changes, depending on the 


length of survival. This is not borne out by 
the microscopic findings. 


Cases 1 and 2 do show cellular changes and 
foamy degeneration in approximate propor- 
tion to the survival time. However, these are 
nonspecific alterations, differing in no way 
from Courville’s reported cases. Case 3 is re- 
markable only by virtue of the fact that the 
grossly degenerated brain, greatly altered in 
its consistency, actually shows a rather sur- 
prisingly unremarkable amount of cellular 
change. 

One thing seems to be unusual in all these 
cases in the light of previous reports. We 
seem to see no evidence of reparative proces- 
ses. There is no cellular proliferation of the 
blood vessel walls. Gliosis was not conclu- 
sively demonstrated by us, nor was there seen 
any evidence of neuronophagia. We have no 
explanation for this phenomenon. 


Summary 


1. Five types of neurologic clinical pictures 
are recognized following hypoxia. To these, 
we wish to add a sixth category previously un- 
reported, namely,—centrally produced apnea 
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with temporary survival by means of artificial 
ventilation. 


2. Three cases are reported in which cere- 
bral damage occurred sufficient to produce ir- 
reversible apnea. These cases were main- 
tained in a fair degree of circulatory com- 
petency for periods of 46, 79 and 167 hours re- 
spectively. 

3. The gross brain changes and their mi- 
croscopic alterations are presented. 
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Discussion (Abstract) 


Dr. C. A. Carton, Houston, Tex. The full-blown 
lesions of anoxia, as demonstrated by Courville and 
others, are very easy to see. These usually occur in 
the long-term survival patient, whether it be from 
barbiturate intoxication, nitrous oxide anesthesia, or 
insulin coma. In this latter regard it is interesting to 
note the similarity of the changes resulting from hy- 
poglycemia and those that occur from anoxia per se. 
Apparently glucose, as has been pointed out, is one of 
the essential substances for cerebral metabolism, and 
whether it be from oxygen lack directly, or from ab- 
sence of this substance itself, the ultimate pathologic 
changes are identical. 


In estimating the acute effects of anoxia, which is 
what Dr. McDermott has shown in his series of three 
cases, there are certain factors which are a bit dis- 
turbing. There is by no means unanimity of opinion 
as to what are the early pathologic changes of anoxia. 
Most confusing, according to the pathologists, are the 
early changes due to autolysis, as well as to other 
postmortem changes. Thus, the changes which have 
been described as edema of the perivascular spaces, as 
loss of tigroid (Nissl) substance, etc., may be simply 
postmortem artefacts. 

There is another factor which may be of interest, 
particularly in the first case, namely the effect of 
prolonged occlusion of the neck by the respirator cuff, 
which may have been responsible for some of the evi- 
dence of venous congestion which has been noted. This 
is not a valid point in the last two cases, since another 
type of artificial ventilatory maintenance was em- 
ployed. 

A final point which is of importance in determining 
the nature and site of the anoxic lesion has to do with 
the problem of collateral circulation. The lack of 
gross lesions in these cases certainly speaks well for the 
resuscitative measures employed to support the cardio- 
vascular status and, ultimately, the cerebral circulation. 
It has been thought that the spotty nature of the 
anoxic changes may be due to the nature of the col- 
lateral circulation, and this is certainly true from the 
neurosurgical point of view. With maintenance of 
normal blood pressure, one can ligate the carotid ar- 
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tery in appropriate cases with impunity; whereas with 
a reduced blood pressure (such as from a vasovagal 
reflex) the same patient might not tolerate such a liga- 
tion at all, developing neurological symptoms and 
signs. 

Some of the changes which Dr. McDermott has 
shown are certainly those of ischemic infarction. How- 
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ever, one should be hesitant to attribute all of these 
lesions to anoxia in view of the possibility, particularly 
in the last case, of in vivo or postmortem autolysis of 
the brain. It would seem also that further informa- 
tion concerning the collateral circulation, obtained pos- 
sibly by injection technics, would perhaps aid in the 
pathologic interpretation of the changes presented. 
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Bilateral Polydactylism with Multiple 
Syndactylism: Case Report 


BEN L. SCHOOLFIELD, M.D., Dallas, Tex. 


THE PATIENT, a girl of 6 years, came under 
my care in 1946. Practically identical deform- 
ities of the two hands were present. There 
were six complete fingers separated by a 
single cleft into groups of three webbed 
fingers (Fig. 1). There were two rudimentary 
fingers on each hand but no thumb (Fig. 2). 
The extra fingers on the radial sides of the 
hands were normal as to number of bones but 
these bones were of comparatively slender 
outline (Fig. 3). The rudimentary fingers 
had each a tiny nail and one cartilaginous 


FIG. 1 


Dorsal surfaces of the hands at age of 6 years. Note the 
single cleft with 3 complete fingers on either side. 


FIG. 2 


Volar surfaces of the hands at 6 years of age. Outlines of 
the rudimentary fingers may be seen. 


phalanx with no tendons. Bony fusion was 
found between the distal ends of the terminal 
phalanges of the left fifth and sixth fingers. 

A family history of similar hereditary bi- 
lateral hand deformities was obtained. The 
first known case was in the great grandfather 
and the condition had passed through suc- 
ceeding generations by way of the grand- 
mother and father to the patient. A great 
aunt and two aunts were similarly deformed. 

The problem was to separate the webbed 
fingers, remove the surplus fingers and con- 
vert one of the fingers into a usable thumb, 
all of which have been accomplished with 
reasonable success. Correction was done in 
stages on one hand at a time. 

Pointed skin flaps were outlined with a 
scalpel on the dorsal and palmar surfaces 
to establish the depth of each cleft and pro- 
vide for its commissure, following which in- 
cision was made midway between adjacent 
fingers. The raw areas thereby created along- 
side the separated fingers were covered with 
partial-thickness skin grafts from the thigh. 

Removal of the rudimentary fingers pre- 


FIG. 3 


The hands at age 6 — six complete fingers. Note the 
slender bones of the extra fingers on the radial sides. 
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FIG. 4 


The dorsal surfaces of the hands at 15 years of age. 


sented no especial problem. Removal of the 
extra complete fingers on the radial sides of 
the hands, was achieved by means of a few 
short incisions through which the bones were 
tunneled out subcutaneously to preserve the 
overlying integument. On each hand, the 
long flexor tendon from the discarded finger 
was saved for transplantation into the new- 
formed thumb. 


The second finger from the radial side was 
selected to be made into a thumb. An oste- 
otomy was done near the base of its meta- 
carpal bone to allow a quarter turn so that 
the flexor surface of the new thumb would 
face under the fingers. The interosseous space 
between the metacarpals of the new thumb 
and third radial finger was widened by in- 
cision and undermining the skin with some 
stretching of the soft parts beneath. The 
flexor tendon from the discarded finger was 
inserted into the dorsolateral surface of the 
thumb metacarpal near its distal end to in- 
sure opposition. A triangular flap of full- 
thickness skin from the abdominal wall was 
next made and sutured into the widened 
dorsal interspace just made between the meta- 
carpals of the thumb and index finger. It 
was left attached at its base and the upper 
extremity was bandaged securely to the torso 
until healing had taken place. Some three 
weeks later, the abdominal flap was enlarged 
to form a diamond-shaped pattern, the newer 
part of which was pulled beneath the hand 
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FIG. 5 


At age 15 years, showing opposition of the thumbs and 
fifth fingers. 


and sutured into the corresponding widened 
interspace on the volar surface of the hand. 


An effort was made to inhibit further 
growth of the thumb by curetting out the 
epiphyseal cartilages adjacent to its metacarpo- 
phalangeal joint. Subsequently the two distal 
phalanges of the new thumb were fused to- 
gether in order to shorten the thumb and 
leave but two phalanges. Only the articular 
end of the distal phalanx was removed so 
that the tendon insertions would be left un- 
disturbed. The distal joint and part of the 
shaft of the middle phalanx were removed, 
and the two bones thus shortened were held 
in contact until fused. 


The same procedures were applied to both 
hands in turn. Further widening of the area 
between the metacarpal bones of the new 
thumb and index finger was done later on 
by incision, stretching and the use of partial- 
thickness skin grafts. 


The patient left the local orphanage sev- 
eral years ago to return to her mother, living 
at some distance from Dallas. She was seen 
recently. Her hands presented a good cos- 
metic appearance, and functional use, in- 
cluding opposition of the thumbs and fingers, 
was excellent (Figs. 4 and 5). 
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Physiologic Considerations in the 
Therapy of Chronic Pulmonary 


Emphysema* 


JAMES K. ALEXANDER, M.D.,t Houston, Tex. 


As the geriatric segment of the population grows the problem of chronic pulmonary emphysema 
becomes increasingly prominent. An understanding of the underlying disturbed 
physiology is essential in the management of these patients. 


ALTHOUGH THERE SEEMS TO BE NO SATISFACTORY 
way as yet of modifying the structural altera- 
tions in the lung coming about as a result 
of chronic pulmonary emphysema, it is never- 
theless an established fact that much can be 
done in the therapy of emphysema to make 
the lives of these afflicted individuals more 
comfortable and more productive. Nor is the 
problem of patient cooperation ordinarily 
great. On the contrary, already driven to near 
desperation by the persistent conscious neces- 
sity to catch his breath, the patient is all too 
glad to cooperate in any way which may 
promise to bring relief. Management of this 
problem by the physician requires not only 
patience, understanding, and a willingness to 
instruct the patient regarding his illness, but 
also a knowledge of the physiologic derange- 
ments associated with the disease in order that 
the available therapeutic measures may be 
utilized to the best advantage. 


In this discussion, no attempt will be made 
to review the major derangements in lung 
function associated with chronic emphysema. 
Some of the recent additions to our knowl- 
edge in this field will be mentioned and cer- 
tain implications of these additions relative 
to therapy will be considered. 


Course of Chronic Emphysema 


In table 1 is shown an outline of the natural 
history of chronic pulmonary emphysema in 
physiologic terms. This particular classifica- 
tion of the physiologic defects in obstructive 


*Read before the Section on Medicine, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex., 
November 14-17, 1955. 

+From the Department of Medicine, Baylor University Col- 
lege of Medicine, and the Jefferson Davis Hospital, Houston, 
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emphysema is based upon the work of Bald- 
win, Cournand, and Richards.! It will be 
noted that the earliest manifestations of pul- 
monary dysfunction in emphysema relate to 
a ventilatory defect only (Stage 1). Patients 
in this early phase are found to have an 
increase in the residual volume of the lung 
characteristic of the so-called barrel chest. At 
this stage in the progression of the disease, 
there are already present varying amounts of 
obstruction to air flow in the smaller air 
passages from place to place in the lungs. 
This together with changes in the elastic 
properties of the lung make for an uneven 
distribution of the inspired air to its various 
parts. This uneven ventilation is to a certain 
extent measurable and is noted in this out- 
line as impairment of intrapulmonary gas 
mixing. In addition to the above, these pa- 
tients tend to have a reduction in the maxi- 
mum breathing capacity which may be as- 
cribed at least partially to the presence of 
varying degrees of obstruction to the airway 


TABLE 1 


THE NATURAL HISTORY OF CHRONIC OBSTRUCTIVE 
PULMONARY aes IN PHYSIOLOGICAL 
TER) 


Stage 1. Ventilatory Defect Only 
Reduced maximum breathing capacity 
Increased residual volume 
Impaired intrapulmonary gas mixing 


Stage 2. Impairment of Gas Exchange 
Arterial oxygen unsaturation at rest or after 
exercise 


Stage 3. Severe Gas Exchange Defect 
CO, retention in arterial blood at rest or after 
exercise 
Stage 4. Cor Pulmonale 
All the above plus: 
Polycythemia 
Circulatory congestive failure 
(high output type) 
Tendency to Hyperventilation, Stages 1 and 2; 
Hypoventilation, Stages 3 and 4. 
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and poor coordination of respiratory move- 
ments. 

In a later phase of the disease noted here 
as stage 2, impairment of gas exchange is 
superimposed upon the pre-existing ventila- 
tory defect. Arterial oxygen saturation is some- 
what reduced either at rest or following ex- 
ercise. Although largely the result of a re- 
duction in the total alveolocapillary surface 
available for gas exchange, the arterial oxygen 
unsaturation also comes about to a certain 
extent as the result of perfusion of poorly 
ventilated alveoli. Thus unoxygenated blood 
from the right heart passes directly through 
the lung to the left heart without the normal 
increase in oxygen content, and admixture 
of venous blood makes for arterial unsatura- 
tion. 


At a still later phase in the progression 
of the disease, carbon dioxide retention ap- 
pears in the arterial blood either at rest or 
after exercise in addition to the previously 
mentioned defects (Stage 3). Carbon dioxide 
retention is largely ascribable to a further 
progression of the previously mentioned al- 
teration in alveolar ventilation-perfusion re- 
lationships. That is, poorly ventilated alveoli 


continue to be well perfused, with resultant 
passage of venous blood with a relatively high 
carbon dioxide content through the lung and 
into the left heart. This tendency to carbon 


FIG. 1 


Ventilation -- Liters [min sq.m.b.s. 


Rest 
- Minutes of Recevery 


Hypoventilation at rest and during a standard exercise test 
in patients with advanced obstructive emphysema and cor 
pulmonale. (Courtesy Baldwin, E. De F., Cournand, A., and 
m= D. W.: Pulmonary Insufficiency, Medicine 28:230, 
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dioxide retention is at first found only when 
the lung is presented with the necessity to 
eliminate the additional carbon dioxide pro- 
duced during exercise, but later it is found 
at rest. 


Finally in stage 4 as noted in the outline, 
the element of circulatory difficulty secondary 
to lung disease makes itself manifest. In this 
stage all of the previously mentioned defects 
are present and in addition there is evidence 
of right heart involvement. If congestive fail- 
ure supervenes it is almost always associated 
with secondary polycythemia and failure is 
of the high output type. 


Hypoventilation 


That certain patients with severe obstruc- 
tive emphysema have a pulmonary ventila- 
tion which is less than normal has been known 
for some time. As shown in figure 1, Baldwin, 
Cournand, and Richards! found that this ten- 
dency to hypoventilation with severe emphy- 
sema was coincident with the development of 
carbon dioxide retention in the arterial blood 
and could be rather consistently demonstrated 
in the later stages of the disease. It was ob- 
served that these patients had hypoventilation 
at rest even though they were able to increase 
their ventilation appreciably with exercise or 
voluntarily. This hypoventilation was further 
notable in that such patients did not seem 
to respond normally to eertain chemical 
stimuli, which under ordinary circumstances 
make for an increased hydrogen ion concen- 
tration in the blood. This failure to maintain 
a normal pulmonary ventilation at rest and 
during exercise, even in the presence of an 
increased chemical stimulus, suggests that 
there is a disorder of the chemical regulation 
of respiration in such patients. It is possible 
to put this to direct test by making a simul- 
taneous comparison of the level of pulmonary 
ventilation with the concentrations of carbon 
dioxide or hydrogen ions in the arterial blood 
perfusing the respiratory regulatory centers 
in the brain. In figure 2 is shown a graphic 
comparison of the ventilatory response to 
changes in the carbon dioxide level or tension 
in the arterial blood. In this case the ventila- 
tory response is indicated in terms of the al- 
veolar ventilation ratio, or the ratio of the ob- 
served effective alveolar ventilation to that at 
rest. Such a stimulus-response curve defines the 
sensitivity of the respiratory neural regulatory 
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apparatus to the carbon dioxide-hydrogen ion 
stimulus. It is apparent that sensitivity to this 
stimulus, as indicated by the slope of the 
curve, is much reduced in patients with 
emphysema and CO, retention as compared 
with the normal. However, several questions 
may be raised as to the precise mechanism 
responsible for this finding. The possibilities 
which might be entertained are: (1) that the 
associated anoxia from which these patients 
suffer depresses the “respiratory center;’ (2) 
that chronic increase in the hydrogen ion 
concentration of the blood depresses the 
“respiratory center;” (3) that polycythemia 
and increased buffering capacity of the blood 
make for a lesser increase in hydrogen con- 
centration in the “respiratory center” and 
therefore a lesser ventilatory response; (4) 
that the chief defect is not in the stimulus to 
ventilation but rather that the lung is simply 
not able to respond to the increased ventila- 
tory drive; and (5) that prolonged CO, re- 
tention per se depresses the “respiratory cen- 
ter.” In order to test these possibilities, certain 
other groups of patients may be studied as 
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indicated in figure 2. It is found that patients 
with anoxia and polycythemia secondary to 
cyanotic congenital heart disease have a nor- 
mal response, that patients with long standing 
metabolic acidosis and increased hydrogen ion 
concentration of the blood secondary to renal 
disease have a normal response, and that 
emphysematous subjects with considerable 
ventilatory defect but without carbon dioxide 
retention also have a normal response. 


These observations seem to rule out the 
first four possibilities mentioned above as the 
causative factors involved in the diminished 
response of emphysematous patients. On the 
other hand, patients with chronic metabolic 
alkalosis and associated hypercapnia also have 
a diminished response. Accordingly, it is con- 
cluded that chronic hypercapnia by some 
adaptive mechanism results in depression of 
the respiratory neural regulatory mechanism 
to the carbon dioxide stimulus.” 

The manner in which this and other pos- 
sible adaptive mechanisms lead to hypoventila- 
tion in chronic emphysema is not as yet clear. 
However, a postulated sequence of events 


FIG. 2 


RESPIRATORY SENSITIVITY TO THE CARBON DIOXIDE STIMULUS 


30 35 40 45 


Paco, 


50 55 60 65 
mm.Hg 


Stimulus response curves defining the sensitivity of the “respiratory center” to the carbon dioxide stimulus in varying 
clinical states. Arterial carbon dioxide tension in mm. Hg. on the abscissa is plotted against alveolar ventilation ratio on 


the ordinate. (See text.) 
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based on existing knowledge is indicated in 
figure 3. It is postulated that at some time 
in the progression of the disease ventilation 
becomes compromised to the extent that the 
patient is not able to eliminate the additional 
carbon dioxide produced during severe or 
moderately severe exertion. Transient bouts 
of hypercapnia occur, which eventually result 
in reduced sensitivity of the “respiratory 
center,” hypoventilation, and carbon dioxide 
retention at rest. Carbon dioxide retention 
favors increased bicarbonate reabsorption by 
the kidney. There is thus set up a vicious 
cycle of hypoventilation with carbon dioxide 
retention, diminishing sensitivity of the “re- 
spiratory center,” and further respiratory de- 
pression. 


Mechanical Difficulty 


Another aspect of pulmonary dysfunction 
associated with emphysema merits brief men- 
tion, namely the mechanical difficulty in ven- 
tilating the lung. Since the disease is char- 
acterized by obstruction of the smaller air 
passages, it is not surprising that a very con- 
siderable increase occurs in the resistance to 
movement of air within the lung. Although 


quantitatively of lesser importance in making 
for ventilatory difficulty, there is also in some 


FIG. 3 


CHRONIC PULMONARY EMPHYSEMA 


REDUCED VENTILATORY CAPACITY 


INABILITY TO ELIMINATE 
ADDITIONAL CO, PRODUCED 
DURING EXERTION 


TRANSIENT HYPERCAPNIA 
WITH EXERTION 


DIMINISHED SENSITIVITY BICARBONATE RETENTION 
TO CQ) STIMULUS BY KIDNEY 


CHRONIC COp RETENTION 
AT REST 


Postulated sequence of events leading to chronic carbon 


dioxide retention in patients with obstructive pulmonary 
emphysema. 
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patients measurable increase in the stiffness 
or elastic resistance of the lung in emphysema. 
These increases in resistance to air flow and 
elastic resistance necessitate greater changes 
in intrathoracic pressure to achieve a given 
ventilation, and therefore make for an in- 
crease in the energy expenditure of the re- 
spiratory muscles. It seems reasonable to con- 
clude that the dyspnea and fatigability of 
which these patients complain is to some 
extent related to the increased work of 
breathing. 

On the basis of the physiologic considera- 
tions thus far entertained, it is apparent that 
at least three therapeutic objectives may be 
defined in chronic emphysema: (1) improve- 
ment in alveolar ventilation-perfusion rela- 
tionships; (2) reduction in the work of breath- 
ing; and (3) restoration of a normal chemical 
sensitivity of the “respiratory center” in in- 
stances where chronic hypoventilation may be 
already present. 

In this connection, it becomes important 
to recognize the presence of superimposed 
lung infection in a patient already incapaci- 
tated by severe emphysema. Infection, with 
the accompanying inflammatory changes in 
the walls of the smaller bronchi and the 
presence of intraluminal exudate, makes for 
increased obstruction of the airway and 
greater respiratory work. These same changes 
further aggravate existing derangement of 
alveolar ventilation-perfusion — relationships 
with resultant increases in anoxemia and 
hypercapnia. Greater carbon dioxide reten- 
tion in turn makes for further reduction in 
the sensitivity of the “respiratory center” and 
the vicious cycle previously described is fur- 
ther accelerated. Although the presence of 
infection is almost invariably accompanied 
by increased dyspnea, other clinical signs and 
symptoms may be minimal. A low grade fever 
or a slight change in the quantity or char- 
acter of the patient’s sputum may be the only 
other clinical evidence of infection. Frequent- 
ly the physical findings, chest films and clini- 
cal laboratory data reveal no diagnostic 
changes. Nevertheless, the correct diagnosis 
can usually be made if the physician is suf- 
ficiently aware of the possibility. Institution 
of vigorous antibiotic therapy based on appro- 
priate bacteriologic studies are usually fol- 
lowed by gratifying clinical improvement. 


For the day to day management of un- 
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complicated chronic emphysema the use of 
bronchodilator agents has much to recom- 
mend it. Opening of the airways makes for 
a more uniform distribution of inspired air 
to the various parts of the lung, and there- 
fore improvement in alveolar ventilation- 
perfusion relationships. Likewise, resistance 
to air flow is reduced, with consequent de- 
crease in the work of breathing and relief 
of dyspnea. 

The matter of restoration of sensitivity to 
chemical stimuli in a depressed “respiratory 
center” requires further study. It is not clear 
at this time, for example, whether a normal 
or improved sensitivity to the carbon dioxide- 
hydrogen ion stimulus can be obtained in 
patients with chronic hypercapnia and estab- 
lished depression relative to this stimulus. 
Nevertheless, measures directed toward in- 
creasing the effective alveolar ventilation in 
this chronic state of respiratory depression 
may serve to effect transient improvement 
in anoxemia, hypercapnia, and acidosis. Like- 
wise, hypercapnia may also be minimized by 
depletion of plasma and tissue bicarbonate. 
In both instances it might be hoped that 
improvement in the degree of hypercapnia 


would be accompanied by a tendency toward 
restoration of normal sensitivity of the “re- 
spiratory center,” permitting a sustained al- 
veolar ventilation of normal volume. 


Of the devices available to bring about 
increased alveolar ventilation in emphysema 
by mechanical means, probably the Drinker 
type (“iron lung’’) respirator and the in- 
spiratory positive pressure machines have had 
widest clinical usage. These latter can be ad- 
justed to cycle with the patient’s own re- 
spiratory efforts which may be irregular and 
of varying strength. Both types are useful in 
combating the increased anoxia, carbon di- 
oxide retention and acidosis associated with 
acute respiratory infections in emphysematous 
subjects, especially when marked weakness, 
stupor, or coma, may be present. When used 
daily over a period of several weeks or months, 
they will bring about a sustained reduction 
of carbon dioxide retention in some patients. 
However, this effect is variable and would 
appear to necessitate use of the device for 
an hour or more per day. The lung may 
be ventilated with room air or by any de- 
sired concentration of oxygen. Even with 100 
per cent oxygen there is minimal danger 
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of carbon dioxide narcosis, presumably be- 
cause increased alveolar ventilation, lowering 
of arterial blood carbon dioxide tension, and 
increase in arterial blood pH are brought 
about by the device at the same time the 
oxygen is delivered. 


With regard to the alleviation of hyper- 
capnia by chemical means, the recent avail- 
ability of a carbonic anhydrase inhibitor 
agent, Diamox, is noteworthy. The effect of 
this agent, usually given in a dosage of 0.25 
to 1.0 gram daily, is chiefly mediated by 
modifying renal tubular function in such a 
way that an increased urinary excretion of 
bicarbonate and bicarbonate bound base 
occurs. This results in a decrease in blood 
pH, and plasma bicarbonate level. 

In the presence of chronic carbon dioxide 
retention, either or both of these changes 
might result in augmentation of alveolar ven- 
tilation and concomitant reduction in arterial 
carbon dioxide tension. Clinical trials over a 
period of weeks or months in patients with 
emphysema and hypercapnia have met with 
variable success in this regard. However, in 
some instances the arterial carbon dioxide 
tension falls with Diamox therapy, and re- 
mains at a lower level so long as the 
medication is continued.*:+ Accompanying 
beneficial effects include improvement in 
anoxemia and greater mental alertness. It 
might be hoped that alleviation of the hy- 
percapneic state in these patients would be 
associated with a return of the chemical sen- 
sitivity of the “respiratory center” toward nor- 
mal. It is difficult to be certain at this time 
whether this may occur, however, in view of 
conflicting reports.*: 

Two additional observations may be made 
with regard to Diamox therapy. First, in the 
absence of carbon dioxide retention, there 
would appear to be no specific indication for 
its use. The induction of metabolic acidosis 
in an emphysematous patient without hyper- 
capnia will only tend to make for further 
hyperventilation and increased dyspnea. Sec- 
ond, use of Diamox may be hazardous in the 
treatment of carbon dioxide retention asso- 
ciated with acute respiratory infection. Under 
these conditions the lung may be incapable 
of any further increase in the rate of carbon 
dioxide elimination, and lowering of the 
plasma bicarbonate will be accompanied by 
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a further drop in blood pH to a dangerously 
low level. 


Summary 


In summary, certain of the physiologic dis- 
turbances in chronic obstructive pulmonary 
emphysema have been reviewed. Therapeutic 
objectives include improvement in alveolar 
yventilation-perfusion relationships, reduction 
in the work of breathing, and restoration of 
normal chemical sensitivity to a depressed 
“respiratory center” when chronic hyper- 
capnia is present. Control of respiratory in- 
fections and use of bronchodilator agents have 
been discussed with reference to these ob- 
jectives. Relief of chronic carbon dioxide re- 
tention by mechanical or chemical means ap- 
pears to be feasible in some instances at least. 
In addition to the symptomatic benefit it 
affords such therapy may have important im- 
plications in terms of “respiratory center” sen- 
sitivity. 
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Discussion (Abstract) 


Dr. William F. Miller, Dallas, Tex. As Dr. Alex- 
ander has indicated, the time available for such 
presentations clearly does not permit an exhaustive 
discussion of every important aspect of the treatment 
of chronic pulmonary emphysema, lest the presenta- 
tion deteriorate into a discussion of nothing about 
everything. 

There are several points, however, of practical 
therapeutic importance that support the picture of 
pathologic physiology and treatment outlined so 
well in Dr. Alexander's presentation. I should like 
first to emphasize the role of smoking, an agent 
known to cause bronchopulmonary irritation which 
doubtless is a very significant factor in the patho- 
genesis of this disease in many persons. It is important 
to appreciate the fact that a failure to demonstrate 
a change in ventilatory function in patients with 
advanced emphysema after short term abstinence does 
not constitute evidence that smoking is not harmful 
in many instances. Such has been inferred by some 
investigators. We have, on the other hand, been able 
to demonstrate marked improvement in ventilatory 
function in patients with early emphysema and con- 
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siderable bronchospasm, when the patients are studied 
before and 6 to 8 weeks after abstinence. 


Secondly, it should be mentioned that in patients 
with severe pulmonary emphysema and cor pulmonale, 
physical rest or conservative limitation of activity is 
an often neglected aspect of treatment. 


This data (shown on a slide) was obtained on a 
patient who had been in chronic moderate right heart 
failure with marked carbon dioxide retention for over 
a year prior to being brought into the hospital for 
these studies. His diet and therapy, which consisted 
of bronchodilator nebulization four to five times daily 
and rectal aminophylline, 0.5 Gm. three times daily, 
was unchanged after admission. With simple limita- 
tion of activity by confinement to his room, the 
following dramatic changes resulted: arterial oxygen 
saturation rose from approximately 75 to 90 per cent; 
arterial carbon dioxide tension which is normally 40 
mm. Hg. fell from 75 to 45 mm. Hg.; his weight 
fell from 63 to 55 kilograms; the hematocrit fell 
approximately 12 per cent, probably as a reflection 
of improved oxygenation; and finally the fall in 
carbon dioxide content indicates that the fall in car- 
bon dioxide tension was not merely a result of renal 
compensation of a respiratory acidosis but improved 
cardio-respiratory function. This state of improvement 
has been maintained in this patient for the most part 
with better control of his physical activity, and the 
addition of abdominal diaphragmatic breathing train- 
ing and an emphysema belt. 

The value of the latter measures and also of pneu- 
moperitoneum is dependent on the ability to restore 
a markedly depressed diaphragm to a more elevated 
end-expiratory position, and thus induce a_ slower 
respiratory rate which ultimately decreases the work 
of breathing and produces more effective alveolar 
ventilation. 


The significance of trapping of the air resulting 
principally from premature expiratory collapse of the 
inelastic airways in chronic pulmonary emphysema 
deserves considerable emphasis since this phenomenon 
is such an important cause of obstructive dyspnea 
and doubtless plays an important role in aggravating 
pulmonary hypertension. This slide illustrates trap- 
ping of air occurring both during exercise and volun- 
tary hyperpnea. Such trapping of air is also the princi- 
pal mechanism in rendering the cough of emphysema 
so ineffective. The treatment of this problem is train- 
ing and education of the patients to avoid forced 
breathing under any circumstances and to use short 
end expiratory bursts of limited force to displace 
bronchial secretions or exudate. Also shown on this 
slide are the results of the spirogram indicating the 
effect of such training on the prevention of air trap- 
ping during activity. 

In conclusion, a most important consideration in 
the management of these patients is the avoidance 
of a pessimistic attitude on the part of the attending 
physician. Sufficient evidence has now accumulated 
that chronic pulmonary emphysema with respiratory 
insufficiency is not invariably an entirely irreversible 
state. 


Dr. Alexander (Closing). My own experience with 
breathing exercises in emphysema is rather limited. 
Dr. Miller has had a rather considerable experience. 
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I wonder if he would be interested in commenting 
on this question. I do not have any further comments. 

Dr. Miller. A discussion of the technics of train- 
ing for abdominal diaphragmatic breathing is dif- 
ficult to handle in a brief period of time. I have 
no intention of exhausting you with my enthu- 
siasm for this type of treatment. I believe, with 
a reasonable understanding of the pathologic physi- 
ology of emphysema, the problem can be boiled down 
to perhaps a few simple fundamentals. It must be 
appreciated that such patients cannot win for losing 
in their attempts to achieve better ventilation by 
increased respiratory effort. It was my purpose in 
exhibiting the slide on air trapping to emphasize the 
futility of attempting to overcome dyspnea either at 
rest or during activity with increased respiratory ef- 
fort. Air trapping with diminished effective ventila- 
tion as well as increased work of breathing invariably 
leaves the patient worse off than he was before. There- 
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fore, the patient should be taught a slow, relaxed type 
of breathing habit and to avoid at all costs rapid 
successive inspiratory efforts, and, secondly, emphasis 
should be placed predominantly on emptying the lungs 
of excess trapped air. The measures that have been 
so carefully outlined by Dr. Alvan Barach and others 
provide a satisfactory basis for instituting such breath- 
ing training. I feel that the head-down position with 
a sandbag on the abdomen is a very effective maneuver 
for aiding in the institution of training for abdominal 
diaphragmatic breathing. Such attempts at training 
should always be preceded by effective nebulization 
of bronchodilators and the more severely ill patients 
should always be provided with adequate amounts of 
oxygen during the training periods. Pneumoperitoneum 
and abdominal supports such as the Camp type emphy- 
sema belt are valuable supportive measures for the 
ambulatory patients. These constitute some of the 
basic principles in carrying out a training program. 


One of the nicest things you can do, doctor, 


for an intern or resident friend is to give him a 


complimentary subscription to the Journal. See 


order form and special rate in this issue. 


rn) 
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of Iuberculosis* 


family physician. 


THE INTRODUCTION OF ANTIMICROBIALS in the 
treatment of tuberculosis has brought many 
changes. Older measures are being discarded 
or modified as an increasing dependence is 
placed on drugs. These changes will be dis- 
cussed and some comments offered as to the 
pattern of treatment now evolving. 


Chemotherapy 


Streptomycin, introduced by Waksman in 
1944, came into general use in 1947, and para- 
amino-salicylic acid (PAS) two years later. 
The effective employment of these drugs be- 
gan about 1950, with the observation that the 
intermittent use of streptomycin along with 
daily PAS greatly delayed the emergence of 
resistant tubercle bacilli.1 With dual therapy 
reducing the hazard of bacterial resistance it 
was soon agreed that all active reinfection 
tuberculosis should be treated with drugs re- 
gardless of the extent or location of the lesion. 
In 1951, came isoniazid, which after extensive 
trial has proved to be superior in many ways 
to streptomycin. 

The employment of drugs in primary tuber- 
culosis was the next logical step in extending 
chemotherapy. Currently they are recom- 
mended for the infant under three who has 
only a positive tuberculin test. This does not 
seem to accelerate the healing of the primary 
infection but it does reduce the danger of dis- 
semination and post-primary spread.? For 
children over three with only a positive tuber- 
culin reaction, drugs are not employed. For 
those children showing x-ray evidence of non- 
calcific pulmonary or hilar node lesions there 
has been a trend toward using drugs. Each 


*Read before the Section on Public Health, Southern Med- 


ical Association, Forty-Ninth Annual Meeting, Houston, Tex., 


November 14-17, 1955. 


Trends in the Treatment 


RICHARD M. BURKE, M.D., Oklahoma City, Okla. 


The author reviews the remarkable change in the treatment of pulmonary tuberculosis which has 
taken place in recent years. A portion of the treatment is being placed in the hands of the 


such case should be carefully evaluated before 
deciding on the use of antimicrobials. 

Going one step further is the administra- 
tion of antimicrobials to anyone who has re- 
cently converted his tuberculin reaction from 
negative to positive. It has been recommended 
that if the conversion has occurred within a 
few months the patient be given a course of 
isoniazid. A controlled study of the effects 
of isoniazid in children, now under way, 
should aid in deciding the possible value of 
this broad attack on tuberculous infection. 
For the present its trial in adolescents seems 
justified. 

Going still another step further brings us 
to the prophylactic use of isoniazid. This is 
being explored by the Public Health Service. 
Their animal experiments demonstrated that 
a small amount of isoniazid in the drinking 
water of guinea pigs completely protected 
them from a tuberculous infection that was 
rapidly fatal to the untreated pigs. These 
studies suggest that drug prophylaxis may be 
applied to the prevention of human infection 
in a tuberculosis environment. 

What is the best drug regimen to use in re- 
infection pulmonary tuberculosis?® It is gen- 
erally accepted that two drugs should always 
be employed. The use of three drugs appears 
to have no advantage over two. Furthermore, 
preserving the effectiveness of one of the 
drugs for possible future use is to be consid- 
ered.° Three commonly used drug regimens 
are*: (1) SM 2 or 3 Gm. weekly and PAS 12 
Gm. daily; (2) SM 2 or 3 Gm. weekly and 
INH 300 mg. daily; (3) INH 300 mg. daily 
and PAS 12 Gm. daily. Regimens using iso- 
niazid appear to be definitely better than a 
streptomycin-PAS combination.? The trend is 


*SM—streptomycin; PAS—para-amino-salicylic acid; INH— 
isoniazid, 
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to include isoniazid in the regimen for all 
initial treatment cases. 

In treating tuberculous meningitis the 
dosage of isoniazid is at least doubled (10 mg. 
per Kg. of body weight) for the first few weeks 
and streptomycin is given daily for the first 
few months.§ 

Dihydrostreptomycin may be substituted 
for streptomycin but its long-term use should 
be avoided because of its toxicity for the audi- 
tory nerve. Streptoduocin, a mixture consist- 
ing of streptomycin and half dihydrostrepto- 
mycin, is designed to minimize the toxic ef- 
fects of these two drugs but it has not been 
used very extensively. Other drugs available 
include viomycin and pyrazinamide. Viomy- 
cin is not as effective as streptomycin but 
where intolerance or bacterial resistance oc- 
curs it is useful. Pyrazinamide has been re- 
studied the past two years with indications 
that its potential hepatic toxicity may be less 
than originally described.®° In combination 
with isoniazid it appears to have real clinical 
possibilities. 

Cycloserine, a new antibiotic produced by 
Streptomyces orchidaceus, shows promise and 
is currently undergoing clinical trial. 

Investigation continues on the use of corti- 
sone in tuberculosis.1! There is less concern 
about its possible adverse effects if the patient 
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is “covered” with antituberculosis drugs and 
the dosage of the steroid hormones is kept 
low. Its value in the treatment of turberculous 
meningitis has not been settled. 

How long to administer drugs is not 
known. It is generally advised to employ them 
for at least a year or continue them for at 
least six months after the disease has been 
classified as inactive. It is debatable whether 
or not drugs accomplish much in disease exist- 
ing after 18 months, but dissemination is les- 
sened or prevented. The patient whose disease 
remains active because surgical attack is not 
feasible or refused is frequently kept on drugs 
indefintely (Fig. 1). 

A problem of great interest in the field of 
chemotherapy is the significance of isoniazid 
resistance. Isoniazid resistant tubercle bacilli, 
unlike streptomycin resistant organisms, may 
lose their virulence for guinea pigs. This loss 
of virulence has been correlated with dimin- 
ished catalase activity by the tubercle bacilli 
(deficient in their ability to synthetize the 
enzyme catalase). Normally isoniazid suscept- 
ible strains whether pathogenic or nonpatho- 
genic are catalase-positive. Isoniazid resistant 
strains which are still catalase-positive will 
usually cause fatal tuberculosis in the guinea 
pig. On the other hand catalase-negative re- 
sistant organisms will not produce lethal dis- 
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ease in the guinea pig or rhesus monkey. Ac- 
cording to Middlebrook and Morse! there is 
increasing evidence that catalase deficient 
strains of tubercle bacilli resistant to isoniazid 
are attenuated for most human beings. It has 
been thought that initial inadequate dosage 
of isoniazid may favor the persistence of cat- 
alase-positive strains. 


Temporary Collapse 


The advent of drug therapy has led to a 
rapid decline in the use of temporary collapse 
measures (Fig. 2). First to be largely aban- 
doned was artificial pneumothorax. It already 
had been losing favor because of the serious 
complications associated with it. Pneumoper- 
itoneum became popular about the time 
drugs came into use. As the results achieved 
with drugs alone became evident it lost its 
popularity. There are still a few centers em- 
ploying pneumoperitoneum where it is be- 
lieved to be an aid in hastening cavity closure. 


Bed Rest 


In the pre-drug era it was customary to 
employ bed rest until stability was achieved 
as shown by x-ray. During the past few years 
it has been observed that most new treatment 
cases when placed on drugs convert their 
sputum in four months or less. Clearing as 
shown by the x-ray usually continues for an- 
other four months. This improvement seems 
to occur whether or not bed rest is closely fol- 
lowed. Such observations have resulted in a 
less confining program for the patient. Bath- 
room privileges are now allowed soon after 
admission, and exercise is permitted in a few 
months. 

How much bed rest should the patient 
have? A significant project investigating this 
subject is being conducted at Fitzsimons Army 
Hospital.1* It is a random study started in 
July, 1954, to compare patients following the 
conventional rest program with patients fol- 
lowing an in-hospital ambulatory program. 
This latter group observe no rest periods and 
are permitted to be up and about the grounds 
of their building at will. Thus far there is no 
appreciable difference noted in the response 
of the two groups as measured by sputum con- 
version and x-ray clearing. The morale, how- 
ever, of the ambulant group is much better 
and, in addition, they can begin educational 
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and rehabilitation training shortly after ad- 
mission. 

The trend, I believe, will be toward a shel- 
tered, closely supervised ambulatory program 
with prolonged bed rest reserved for special 
treatment problems. 


Surgical Treatment 


Pulmonary resection is a logical supple- 
ment to drug therapy and has an important 
place in treatment.'* In many tuberculosis 
hospitals resections have been done on 30 to 
50 per cent of the patients treated to maxi- 
mum hospital benefits. The popularity of re- 
section and the decline of thoracoplasty at 
one hospital is shown in figure 3. Surgery 
must be properly timed and is usually per- 
formed after the patient has had six or more 
months of drugs. It is agreed by all that large 
caseousnecrotic pulmonary residua should be 
resected. When nodules representing cavities 
which have filled in are present their removal 
is favored by many. There is less agreement 
about resecting small nodular residuals. 
Whether or not the reactivation rate will be 
less in these individuals than in the patients 
not operated upon awaits further observation. 
At the moment removal of small foci and 
fibrotic residua is declining in most chest 
centers. There is a growing feeling, based on 
tissue and bacteriologic study of resected 
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specimens, that long-term drug therapy may 
provide sufficient protection against future 
reactivation of such foci. Further, while oper- 
ative mortality rates have been low, post- 
operative morbidity has been sufficiently high 
to invite more conservatism at this point. 


Hospitalization 


Drugs have shortened the period of hos- 
pitalization and lessened our dependence on 
rest but they are not a substitute for the con- 
trolled, sheltered environment of a hospital. 
Medical and surgical evaluation and patient 
education are best done in an institution. It 
is advised that the patient remain in the hos- 
pital until the sputum is negative, cavities 
closed, operation performed, and_ stability 
achieved as shown by x-ray. This usually 
means a 9 to 12 months hospitalization, with 
an additional 6 to 9 months of drugs under 
home supervision. The trend, however, is to 
be more liberal even than this with new treat- 
ment cases, and to allow them to go home in 
4 to 9 months under out-patient supervision 
when a favorable clinical course is evident 
(Fig. 4). 

Home Care 


There have always been a number of pa- 
tients who have avoided hospital care with 
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varying degrees of success. This number has 
increased with the introduction of drugs and 
their promise of an easy cure. When is home 
care justified? There are undoubtedly many 
cases that do just as well under home care as 
under hospital management, but we do not 
know any way of selecting them beforehand. 
We do know, however, that the relapse rate 
of all patients treated in a sanatorium is very 
low. There are now sufficient sanatorium 
beds, so why deny patients such an excellent 
opportunity for recovery? Chapman reports 
that home care patients with active disease 
number about 300 in Detroit.15 He estimates 
that not more than half are receiving ade- 
quate chemotherapy under proper super- 
vision. 

Supervision of the increasing number of 
out-patients on drug therapy is a joint re- 
sponsibility of the hospitals, local health de- 
partments, and private physicians.'617 Many 
states now furnish the drugs free, or at cost 
to the medically indigent. The larger com- 
munities have chest clinics with consultants, 
but in rural areas the health officer must as- 
sume such duties. This means supervising 
post-sanatorium drug therapy and instituting 
treatment for active cases who remain at 
home. 


With the decline in new cases of tubercu- 
losis, the recalcitrant tuberculous patient and 
all his problems have been thrown into 
sharper focus. The tendency is to be tougher 
with these people, as shown by the increasing 
number of states passing compulsory hospital- 
ization laws. When they cannot be hospital- 
ized for one reason or another the lesser of 
two evils generally is to provide them with 
drugs. 


Results 
The benefits that have followed the intro- 


TABLE 1 


VETERANS ADMINISTRATION, MORTALITY OF 
HOSPITALIZED TUBERCULOSIS PATIENTS 
1947-53* 


Number Discharged 
Year Total Alive Dead 


1947 15,014 12,443 2,571 - 17.1% 
1949 17,007 14,646 2,361 - 13.9% 
1951 17,040 15,226 1,814 - 10.6% 
1953 17,492 16,176 1,316 - 7.5% 


*From Drolet and Lowell” 
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duction of antituberculosis drugs are evident 
on every hand. The dropping tuberculosis 
hospital mortality rates such as recorded by 
the Veterans Administration are an example 
(Table 1). The relapse rate of patients treated 
to maximum hospital benefits is now under 
5 per cent based on a three-year follow-up. 
This compares with relapse rates of the pre- 
drug era of 27 per cent for minimal disease as 
reported by Mitchell'® and 47.6 per cent for 
far advanced disease as given by DeFriez.!® 
The sharp decline in tuberculosis mortality 
throughout the western world since 1947 is 
related in part to the effectiveness of present 
day therapy.2° The pattern in the United 
States is seen in figure 5. 


Summary 


The present treatment of active tubercu- 
losis centers around long-term continuous 
drug therapy. Surgical removal of significant 
residua when feasible is favored. However, a 
growing confidence in drug therapy is lead- 
ing to fewer segmental resections for small 
residual lung foci. The management of the 
patient is best handled in a hospital where 
a sheltered supervised environment is pro- 
vided. After stability of the lesion has been 
achieved, care in the home can be continued. 
The ultimate place of prolonged bed rest is 
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uncertain but it appears that it will assume 
a minor role. 


The use of isoniazid to assure stability of a 
recent primary tuberculosis and to prevent 
progression of a possible new infection is be- 
ing investigated. 
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Discussion (Abstract) 


Dr. Roberts Davies, Tallahassee, Fla. It is a pleas- 
ure to be asked to open the discussion of Dr. Burke's 
paper. Dr. Burke and I had both the treatment of our 
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own tuberculosis and our early training in the treat- 
ment of other people’s tuberculosis in the same hos- 
pital. I had great respect for his judgment then, 
twenty-five years ago, and it has increased since. 

Even though phthisiologists disagree almost as often 
as psychiatrists, I am not surprised that I can find 
nothing to criticize in Dr. Burke’s presentation of the 
“Trends in the Treatment of Tuberculosis” and al- 
most nothing to add. 


I might mention my personal impression that it has 
now been demonstrated that for the average patient 
with active tuberculosis, previously untreated with 
drugs, daily isoniazid and PAS is the best of the 
various regimens that have been thoroughly studied. 
This observation is probably not too important since 
it is likely that by next year some other regimen will 
have been shown to be superior. 

It also has been demonstrated rather conclusively 
that 18 months of continuous drug therapy is superior 
to 12 months and there is suggestive evidence that 24 
months is superior to 18 months. Regardless of the 
duration of treatment most relapses seem to occur 
after drugs have been discontinued. I believe it is at 
least possible that further study may show it is ad- 
visable for most patients to continue treatment with 
isoniazid indefinitely after their disease has been con- 
trolled. Fortunately isoniazid is an inexpensive drug 
and is easy to take. 

Finally I would like to say a word about the place 
of the private physician in the control of tuberculosis. 
With shortened periods of hospitalization and earlier 
return to full-time work, fewer families are pauper- 
ized by tuberculosis than in the past. More patients 
are able to afford private care after discharge from 
the hospital. There is no doubt in my mind that 
supervision by the competent private physician is bet- 
ter for the patient than the best of clinic supervision 
that can be furnished by the tuberculosis hospital or 
health department. 

To give such care competently is a fairly large order. 
I believe for example, that it is more demanding of 
the physician than the care of the average cardiac or 
diabetic patient. It demands alertness to detect evi- 
dence of reactivation of tuberculosis or the onset of 
tuberculous complications as early as possible; it de- 
mands familiarity with the varied pictures of drug 
toxicity; it demands careful and very expert x-ray 
interpretation; and, most difficult of all, it demands 
the ability to lead the patient to a hygienic way of 
life without turning him into a_ hypochondriacal 
parasite. 

1 hope that many more physicians in private prac- 
tice will become interested and competent in this 
field. I believe that phthisiology lost a great deal dur- 
ing the years when it was almost divorced from the 
rest of medicine and I would like to see that loss 
regained. 

Dr. B. B. Bagby, Jr., Oteen, N. C. 1 enjoyed Dr. 
Burke’s paper and Dr. Davies’ discussion, but I would 
like to add for this Public Health group just a word 
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about the third phase of treatment of tuberculosis, 
That is the rehabilitation of the patient who has 
tuberculosis. 

I feel that this is as important a part of treatment 
as bed rest or chemotherapy, because from a public 
health point of view it is very foolish and shortsighted 
to have a patient come in to the hospital and to spend 
a large amount of money treating him definitively for 
tuberculosis, then to let him go back to the home and 
the community and the situation which he left and 
from which he developed his tuberculosis. I will not 
go into any details about it. I happen to have charge 
of a very large rehabilitation program at the V. A. 
hospital, Oteen, about which some of you have heard. 
We are fortunate to be able to keep our patients in 
the hospital under a definitive program of rehabilita- 
tion so that they may be discharged and may be able 
to go to a full-time employment in a suitable vocation 
immediately upon discharge. I am not recommending 
that for everyone, but we do have it, and our statis- 
tical records for reactivation are good. More im- 
portant, I think at this stage of the game, we are 
helping the taxpayers and are helping the people and 
ourselves to get those folks gainfully employed as soon 
as possible. 

Just in passing, we do not necessarily stop their 
drugs until after they are out of the hospital. 

But I do feel that we, as public health people, must 
think of the total rehabilitation, not only vocational 
rehabilitation which is not a hospital project, but the 
public health aspects in the rehabilitation of the total 
patient into the community. 


Dr. Kirk Mosley, Oklahoma City, Okla. 1 want to 
take this opportunity to compliment both Dr. Burke 
and Dr. Davies and also their friends in North Caro- 
lina for this excellent summary concerning tuber- 
culosis. 

A point which I would like to emphasize is that this 
field of medicine is apparently changing rapidly, and 
I feel that the physicians who are primarily interested 
in tuberculosis have a responsibility of keeping other 
practitioners in private practice as well as those in 
public health fully informed of current views and 
recent changes. Certainly we all want to practice the 
best kind of medicine we can, whether in public 
health or im private practice. 

I would like to ask Dr. Burke what he believes to 
be the most effective method of keeping the other seg- 
ment of the profession aware of these rapid changes. 


Dr. Burke (Closing). I want to thank Dr. Davies for 
coming all this distance and contributing so much to 
this discussion; also Dr. Bagby and Dr. Mosley. 


I think Dr. Mosley’s question can be answered in 
one word and that is education. Along this line we 
prepared a pamphlet for distribution to county health 
officers and private physicians giving the current 
recommended drug regimens. It is abstracted from the 
report of the Committee on Therapy of the American 
Trudeau Society. 
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Chlorpromazine and Reserpine as 


Adjuncts in Electroshock ‘Treatment 


MERRITT W. FOSTER, JR., M.D., a 


nd 


R. FINLEY GAYLE III, M.D., Richmond, Va. 


The combined use of the “tranquilizing” drugs and electroshock therapy offer a better 
prognosis in certain psychiatric conditions than when used alone. 


IT Is THE PURPOSE OF THIS PAPER to give a brief 
review of our clinical experience in the com- 
bination of electroshock treatment with these 
two drugs over the past 18 months. Further- 
more, it is our purpose to discuss the con- 
clusions which we have drawn from. these 
cases and to present our feeling as to the use- 
fulness of these drugs at the present time in 
our particular type of practice. Our experi- 
ence has been limited to patients treated in 
the fifty-bed psychiatric unit in a general hos- 
pital. This setting imposes certain limitations 
in the treatment of psychiatric patients, par- 
ticularly in terms of duration of hospital stay 
so that the limited bed space may be used 
more clfectively in serving the hospital com- 
munity. All of the cases presented will be 
those in which the patients suffered an acute 
psychiatric illness and who we felt would 
benefit from relatively short-term hospitaliza- 
tion with intensive treatment. The cases re- 
ported are those in which (prior to the ad- 
vent of these two drugs), the patients would 
have been treated with electroshock treatment 
alone. Diagnostically, they fall into the in- 
volutional psychotic reactions, psychotic de- 
pressive reactions, chronic brain syndromes 
with marked affective disturbances, and cer- 
tain selected schizophrenics. We have chosen 
to disregard in this communication certain 
other types of disease which ordinarily would 
not be considered for electroshock treatment. 
These include alcoholism, psychoneurosis, 
organic psychoses without marked affective 
disturbances, and transient behavioral dis- 
orders. Our findings in these latter cases agree 
with those generally reported, namely, that 


*Read before the Section on Neurology and Psychiatry, 
Southern Medical Association, Forty-Ninth Annual Meeting, 
Houston, Tex., November 14-17, 1955. 


when given alone, chlorpromazine particular- 
ly and reserpine occasionally, are helpful as 
part of our treatment armamentarium. 


Use of Drugs Alone 


Early in the summer of 1954 both reser- 
pine and chlorpromazine were receiving en- 
thusiastic reports by investigators in this coun- 
try for their efficacy in controlling disturbed 
behavior in psychotic patients. Joining in this 
enthusiasm, we began by using reserpine 
alone in an attempt to control increased 
psychomotor activity in acutely disturbed pa- 
tients. In the midst of our early use of this 
drug we felt that, when given by itself, it was 
not always effective in making patients more 
tractable and amenable. In some cases reduc- 
tion in motor activity did occur, but upon 
cessation or withdrawal of the drug the dis- 
turbed behavior again presented itself. We 
also noticed that reserpine principally af- 
fected the pattern of behavior and showed 
little effect on actual thought content. Un- 
wanted side effects which occurred were an 
increase in depression in some patients, and 
certain aspects of physiological intolerance in 
others necessitating withdrawal of the drug. 

The early patients to whom reserpine was 
given, however, showed very dramatic be- 
havioral responses leading to easier and safer 
management in the hospital. The first patient 
given reserpine was a young disturbed schizo- 
phrenic girl who had received both electro- 
shock and insulin coma with no appreciable 
reduction in her overactivity both in the 
motor realm and in cerebration. Prior to the 
use of reserpine she was denudative, com- 
pletely untidy in her person, was fed and 
nourished with extreme difficulty, and rested 
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at very infrequent and short-lived intervals. 
When the physical therapies described were 
discontinued and the patient was given reser- 
pine, she immediately became tractable, in- 
terested in her surroundings, fed herself, and 
slept at night. In a short time she was able 
to care for her youngest child whose advent 
had precipitated much of her psychotic 
behavior. There followed three other patients 
whose courses were essentially the same, with 
dramatic but temporary improvement on re- 
serpine alone. Subsequent patients, however, 
did not show this type of response and those 
who did respond initially were beginning to 
relapse and require further hospital treat- 
ment. Because of this tendency to relapse it 
was felt that perhaps the most useful role of 
reserpine would be to assist in maintaining 
initial gains made by electroshock treatment 
alone. We then began using the combination 
of these two therapies with longer-lasting 
symptomatic improvement and resultant ease 
in management of disturbed patients. Our en- 
thusiasm was short-lived, however, when it 
was noticed that an occasional patient would 
show an adverse physical reaction to eiectro- 
shock treatment when combined with reser- 
pine. This was in the nature of prolonged 
apnea, cyanosis and cardiac irregularity and 
occurred even though minimal amounts of 
electric current were used. This reaction led 
to a fatality in one case which is being re- 
ported elsewhere. Suffice it to say that this 
experience dictated a definite contraindica- 
tion to the simultaneous combination of these 
two procedures. 


Knowing that reserpine required several 
days of administration before reaching its 
maximum effective level, we assumed that 
withdrawal of the drug would require a sim- 
ilar period for reduction. It would, therefore, 
be necessary to wait several days after discon- 
tinuing the administration of reserpine before 
electroshock could be instituted. Our results 
indicated that this waiting period should last 
at least seven days. 

Considering the necessity for this latent 
period between the two types of treatment, 
and considering the relapses which were be- 
ginning to show up in those treated earlier 
with this combination of electroshock and 
reserpine, we began focusing our interest on 
the useful possibilities of chlorpromazine. We 
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felt it inadvisable to combine electroshock 
and chlorpromazine therapy at the outset due 
to the similarity in action of this drug and 
reserpine. We began, as with reserpine, using 
chlorpromazine alone in a series of patients 
since others were reporting favorable results 
with this method. Increasing the dosage to 
tolerance, we noted a similar type of response 
to this drug. Those patients who were initial- 
ly symptomatically improved, relapsed with 
gradual withdrawal or lowering of the dose. 
This was true in several cases in spite of the 
fact that the dosage was carried as high as 
1,200 mg. per day for periods of one to three 
weeks. When electroshock therapy was added, 
however, we were quite gratified by the ef- 
fectiveness of combining these methods of 
treatment consecutively. We evolved the pro- 
cedure of using electroshock therapy initially 
in acutely disturbed patients until there was 
definite evidence of symptomatic improve- 
ment. At this point electroshock treatment 
was discontinued and chlorpromazine was 
added to the regimen. The drug was given in 
doses of 100 mg. per day by mouth, aug- 
mented by 50 mg. doses by injection. Follow- 
ing the second or third day, the oral dosage 
was increased as needed and the intramus- 
cular dosage was omitted. It was during this 
post-electroshock period that more _ intense 
efforts were made to deal with the patient's 
problems on a psychotherapeutic basis. At the 
time of discharge the dosage of chlorproma- 
zine was usually reduced to the starting point 
of 100 mg. per day by mouth. The patient 
could be maintained at home on this amount 
and followed with psychotherapy as an out- 
patient. We have found that this drug facili- 
tates an earlier psychotherapeutic endeavor 
with the patient and is helpful in managing 
the period of confusion which is not uncom- 
mon following electroshock treatment. 


Drugs Combined with Electroshock Therapy 


Our results in the use of these two drugs 
with electroshock therapy include 126 pa- 
tients treated during the past 18 months. A 
rough diagnostic breakdown (Table 1) re- 
veals that 63 patients were classified in the 
involutional psychotic group, 39 patients 
were diagnosed as having some type of schizo- 
phrenic reaction, 7 had a manic-depressive 
psychosis, 8 were classified as having psychotic 
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depressive reactions, and 9 patients fell in the 
chronic brain syndrome group. It will be 
noted in surveying the totals in the two drug 
groups that there is an overlap of 19 case re- 
ports. These 19 failed to respond to a com- 
bination of electroshock and one of the drugs 
and were subsequently treated with a com- 
bination of electroshock treatment and the 
other drug. Therefore, they are in common 
to both the reserpine and chlorpromazine 
series. 


In surveying the patients who were given a 
combination of electroshock treatment and 
reserpine (Table 2), we found a total of 88. 
Of these 46 achieved a social recovery, were 
able to leave the hospital and have not re- 
quired further hospitalization since. There- 
fore, 42 of those treated with this combina- 
tion were initial failures. We have arbitrar- 
ily decided for the purpose of this report to 
use the need for further hospitalization as 
our criterion of social recovery or failure. Of 
the 42 initial failures, 14 subsequently re- 
sponded to the addition of further treatment 
with electroshock treatment alone, chlorpro- 
mazine alone, or a combination of the two. 
This indicates that of the initial 88 patients 
28 ultimately failed to recover. 


TABLE 1 


DIAGNOSTIC GROUPING OF TREATED PATIENTS 


Involutional psychotic reaction 63 

Schizophrenic reaction 39 

Manic-depressive reaction 7 

Psychotic depressive reaction 8 

Chronic brain syndrome 9 

Total number patients 126 
TABLE 2 


ELECTROSHOCK AND RESERPINE TREATMENT 


Recovered initially 46 

Recovered with additional treatment 14 

Failed to recover 28 

Total patients treated 88 
TABLE 3 


ELECTROSHOCK AND THORAZINE TREATMENT 


Recovered initially 49 


Recovered with additional treatment a 
Failed to recover 4 
Total patients treated 57 
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Our second group of patients (Table 3) 
namely those receiving a combination of elec- 
troshock treatment and chlorpromazine num- 
bered 57. Among these 57, 49 achieved an im- 
mediate social recovery. Of the 8 remaining, 
4 subsequently obtained a social recovery 
when given a further course of electroshock 
therapy, with one of them receiving reserpine 
in addition. The other 4 failed to recover. 


Conclusions 


1. In those disorders formerly treated with 
electroshock alone, we have found that a com- 
bination of chlorpromazine and/or reserpine 
with electroshock treatment is more effective 
than the use of either the drugs or electro- 
shock alone. 


2. Of these combinations, electroshock 
treatment followed by chlorpromazine proved 
more effective than electroshock treatment 
followed by reserpine. In the former group 
receiving chlorpromazine roughly 14 out of 
15 recovered, whereas in the latter group re- 
ceiving reserpine only 2 out of 3 recovered. 
Furthermore 10 of the 42 initial failures with 
the combination of electroshock and reserpine 
subsequently recovered when chlorpromazine 
and/or electroshock treatment were added to 
the initial regimen. Conversely, only one of 
those who failed to recover initially with 
electroshock and chlorpromazine was able to 
leave the hospital with the addition of further 
electroshock treatment and reserpine. 


3. It was our clinical impression based on 
ou facility in working with these patients 
that chlorpromazine was the more effective 
adjunct to electroshock treatment. 


4. We would emphasize that the final 
evaluation of the concepts which we have pre- 
sented must wait on larger series of cases, a 
more prolonged follow-up period, and more 
detailed and convincing explanations of the 
modus operandi of both these drugs and elec- 
troshock treatment. 


Discussion (Abstract) 


Dr. Jackson A. Smith, Omaha, Nebr. There seems 
to be an increasing agreement that chlorpromazine 
and reserpine, alone or in combination, have a definite 
place in the management of the disturbed patient in 
the state mental hospital. There have been too few 
reports of the effectiveness of these drugs in the treat- 
ment of the patients routinely seen in the private 
practice of psychiatry. 
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Dr. Foster’s and Dr. Gayle’s paper emphasizes the 
need to evaluate possible hazards resulting from com- 
bining these drugs with electric shock treatments. ‘The 
tendency to presume an alarming hypotension or a 
depression of the vital functions may not exist be- 
cause the patient does not expire, is not recommended 
as a criterion. Rather an extended series with a 
routine check of the control and post-treatment, blood 
pressures, pulse, and the rapidity with which respira- 
tion is resumed would be desirable for a valid evalua- 
tion. Previous reports have indicated that in some in- 
stances a very marked hypotension does exist. The 
combining of reserpine or chlorpromazine with a short 
acting barbiturate, and finally with a “blocking agent” 
before giving routine electroshock presumes these 
drugs in no way potentiate each other nor increase the 
hazards of the procedure. 


Dr. Frank J. Ayd, Jr., Baltimore, Md. Chlorproma- 
zine and reserpine are not always a satisfactory sub- 
stitute for other somatic methods of psychiatric treat- 
ment, especially electroconvulsive therapy. As Drs. 
Foster and Gayle have pointed out electroconvulsive 
therapy is preferable to these drugs as a treatment for 
certain illnesses, particularly the endogenous depres- 
sions. However, in certain circumstances, a combina- 
tion of these drugs with electroconvulsive therapy may 
be superior to either alone. 

Drs. Foster and Gayle have observed that combined 
reserpine and electroconvulsive therapy may be haz- 
ardous. This method of treatment has caused adverse 
respiratory and cardiac reactions which may be fatal. 
Their fatality is one of several which have been re- 
ported in this country. Nevertheless, it is difficult to 
concur in their opinion that electroconvulsive therapy 
should not be administered to patients receiving reser- 
pine. Thousands of patients have been safely treated 
with combined reserpine and electroconvulsive 
therapy. In my experience the incidence of alarming 
cyanosis, prolonged apnea, or cardiac irregularities in 
patients receiving combined reserpine-electroconvulsive 
therapy is quite low. These reactions occur most often 
in patients receiving relatively large doses of reserpine 
or when the convulsive treatment is administered 
within three hours after the last dose of reserpine. It 
is important, however, for the psychiatrist who em- 
ploys this method of treatment to be aware of this 
potentiality and to be cautious in the administration 
of combined treatment. 


Combined chlorpromazine and _ electroconvulsive 
therapy is also not entirely safe. Prolonged hypotensive 
reactions and fatalities have occurred in patients who 
received this combined treatment. Whether the fatality 
can be attributed to the combination of chlorproma- 
zine and electroconvulsive therapy is debatable. In my 
opinion it is improbable that chlorpromazine played 
a role in the patient’s demise. 


The possibility of a prolonged hypotensive reaction 
in patients receiving chlorpromazine and electrocon- 
vulsive therapy should not be overlooked, and ade- 
quate preparation for counteracting it should be avail- 
able. Norepinephrine, rather than epinephrine, is 
recommended to restore the blood pressure in such 
cases of hypotension since pharmacologically it has 
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been demonstrated that chlorpromazine nullifies or 
inhibits the hypertensive effect of epinephrine. 

Adverse reactions to combined chlorpromazine- 
electroconvulsive therapy are rare. As with reserpine, 
these are most apt to occur when the convulsive treat- 
ment is administered within three hours after the last 
dose of chlorpromazine. For this reason it is prudent 
to defer electroconvulsive treatment for at least three 
hours after the last dose of chlorpromazine or reser- 
pine. By observing this rule I have not encountered 
any adverse reactions to combined chlorpromazine- 
electroconvulsive therapy, even in patients receiving 
as high as 1,000 mg. chlorpromazine daily. 

On the basis of my experience with over a thousand 
combined chlorpromazine and electroconvulsive treat- 
ments, I have found this technic advantageous for the 
following reasons: 

(1) Chlorpromazine is effective in eliminating or 
controlling post-shock anxiety and excitement. 


(2) Chlorpromazine reduces the number of electro- 
convulsive treatments required in hypomanic and 
manic reactions, catatonic excitement, and agitated 
depressions, thereby lessening post-treatment confusion 
and memory impairment and leaving the patient more 
accessible to psychotherapy. 

(3) The physiologic action of chlorpromazine makes 
this drug ideal for combination with electroconvulsive 
therapy. As a sympathetic depressant it counteracts 
the excessive sympathetic stimulation that so often ac- 
companies electroconvulsive therapy. 


Essentially the same may be said with respect to 
combined reserpine-electroconvulsive therapy. 

There is no doubt that chlorpromazine and _ reser- 
pine can be safely combined with electroconvulsive 
therapy, and that such a combination is therapeutical- 
ly advantageous in certain situations. This method of 
treatment should, be preferred to the technic of using 
electroconvulsive therapy followed by these drugs. 


As a general principle it is unwise to administer 
reserpine to depressed patients who have improved 
following electroconvulsive therapy. In such patients 
reserpine may cause a relapse necessitating further 
electroconvulsive therapy. The reason for this clinical- 
ly established fact is unknown at present. This partic- 
ular propensity of reserpine to cause depressions, es- 
pecially in cyclothymic individuals, demands further 
research on the part of all of us. 


It is very difficult to assess the therapeutic results 
reported by Drs. Foster and Gayle since they have not 
indicated the number of electroconvulsive treatments 
or the dosage and duration of chlorpromazine or re- 
serpine therapy. Schizophrenic patients, in particular, 
apparently require large doses of these drugs for pro- 
longed periods even after electroconvulsive therapy is 
discontinued. It may well be that some of the thera- 
peutic failures listed by Drs. Foster and Gayle could 
be attributed to insufficient dosage or premature 
termination of treatment. 


Dr. Pete C. Palasota, Kingsport, Tenn. 1 have had 
some of these same experiences that Dr. Foster is 
speaking of, in my short stay at Kingsport. I had 
begun to feel something like Dr. Ayd, that I could 
use both of these drugs, until I had an unfortunate 
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experience with the reserpine in one patient. After 
having two internists check this particular patient 
and follow her course very closely, we were able to 
determine that this person had probably had some 
coronary insufficiency. I am wondering if the hypo- 
tensive effect was what we were seeing there. 


The other thing I am wondering about is the 
various phases we go through in starting a patient on 
reserpine or the Rauwolfia compounds, knowing, for 
instance, that it takes 8 to 10 days to reach the maxi- 
mum effect, or at least the dosage that is giving us 
the effect we want. If there has been any work along 
the line of determining at which stage in the use of 
the medication, or the best point at which to give the 
electroshock treatment, I would like to hear it dis- 
cussed. Now, from the series you reported, can you en- 
lighten me a little on that item? 


Dr. L. M. Foltz, Louisville, Ky. In Louisville, the 
practicing psychiatrists operate more as a unit, and we 
treat about 50 to 60 patients a day, every day, and we 
use a pretty standard technic of electroshock therapy 
when the patient is on reserpine or Thorazine. Most 
of our patients, I would say, at the present time get 
a combination of electroshock treatment and Thorazine 
or reserpine, or maybe all three. 


We have not even had a glimmer of a problem in 
relation to any adverse effect of electroshock treat- 
ment combined with these drugs. 


We have a pretty standard procedure in treating 
patients and have had no deaths with electroshock 
treatment. We have had no problems at all for at 
least six years. Patients do not receive any medica- 
tion, that is any of the drugs, reserpine or Thorazine, 
for about six hours prior to treatment. Every patient 
receives atropine gr. 1/50 within an hour before treat- 
ment, and we use Pentothal or Surital on every patient. 
We use the relaxing drugs, Anectine and Quelicin in 
all the patients. These are given prior to treatment. 
When we give the electroconyulsive therapy, every 
patient has an airway inserted, and immediately after 
the current is discontinued every patient receives oxy- 
gen, by the positive pressure technic. With that 
technic we have not had any apnea, nor any difficulty, 
—not even a shade of a problem in any patient re- 
ceiving electroshock combined with Thorazine and 
Serpasil. 
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Dr. Foster (Closing). I appreciate the discussion and 
was expecting a certain amount of this reaction. As 
to the combination of these drugs with electroshock 
and duration of illness, I will have to make that part 
two of this study after we have gotten a little farther 
along. 


As to the cause of death in the patient about which 
you asked, this patient did not breathe and we could 
get no evidence of circulation following treatment. 
The postmortem examination was done by the state 
medical examiner, but he could find nothing anatom- 
ically to explain the death of the patient. There were 
no other drugs complicating the case. The patient 
was 45 years of age. 

It has been suggested that reserpine can cause cor- 
onary insufficiency even without electroshock, so that 
may have been a factor. 

I would agree with Dr. Ayd about the use of nor- 
epinephrine. We have utilized this drug when we have 
found hypotension with either drug. 

As to the hazards of Thorazine and electroshock, in 
combination: in addition to our feeling about the 
similarity between this drug, and reserpine, there 
have been two cases reported in one of the other hos- 
pitals in Virginia. I did not feel justified in re- 
porting it in the paper, but I mention it in pass- 
ing in the discussion, my reason being that a variation 
in standard technics was used, and I do not know 
about the controls. When there are too many variables 
results may be inconclusive. In addition, I have a 
communication from Dr. Dale Console who is the 
chief of research for one of the pharmaceutical houses, 
describing two similar deaths. 


The question of whether dosage or premature drug 
termination accounted for our failures is valid. This 
would lengthen our discussion quite a bit. I would say 
ordinarily in using chlorpromazine following electro- 
shock, we rarely go higher than 600 mg. a day by 
mouth and maintain that in the hospital for a week 
or ten days prior to discharge, before reducing the 
amount. This would seem sufficient in view of the 
fact that only four of our series required further hos- 
pitalization. Again, I might emphasize the relatively 
short follow-up period. 


Finally, we do not check the blood pressure routine- 
lv unless there are objective symptoms. 
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Surgical Management of Borderline 
Lesions of the Large Bowel: 


STUART T. ROSS, M.D., Garden City, N. Y. 


Problems arise in the diagnosis and management of certain lesions of the large 
bowel. The author presents his viewpoints on these matters. 


1 HAVE CHOSEN THE Topic of Surgical Manage- 
ment of Borderline Lesions of the Large 
Bowel, not in expectation of solving all such 
problems, but primarily in the hope of em- 
phasizing their existence and stimulating 
thought and discussion. 

With the advent of improved technics, par- 
ticularly over the past decade, an increasingly 
radical approach to colonic resections for ma- 
lignant and inflammatory disease has moved 
forward. At the present time there is still 
controversy concerning the proper extent of 
some operations, notably that of pelvic exen- 
teration and operations for regional enteritis. 
However, in general, there appears to be 
more and more agreement among proctologists 
and general surgeons concerning the type ol 
operation necessary to cure most colonic dis- 
ease. Among these broad areas may be men- 
tioned the advisability of complete or sub- 
total colectomy with ileostomy, rather than 
ileostomy alone, for advanced intractable 
chronic ulcerative colitis; a tendency to high 
ligation of the inferior mesenteric artery and 
wide excision of the mesentery and bowel for 
malignant lesions of the left colon; and the 
almost universal use of open anastomosis. 
Many other examples will readily come to 
mind. 

There never has been much disagreement 
upon the subject of the proper treatment of 
frankly benign lesions such as the small ade- 
nomatous polyp. 

There remains, however, a sizable group of 
borderline lesions, those which, because of 
their small size or the doubtful character of 
their histologic changes, pose a problem in 
proper management which may tax judgment 
to the utmost. 


*Read before the Section on Proctology, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex., 
November 14-17, 1955. 


The difficulties of judgment encountered 
in this connection fall more or less readily 
into various categories depending upon size, 
diagnosis, behavior, histologic characteristics, 
and risk. 


Problems of Doubtful Lesions 


Table 1 classifies the surgical problems 
encountered in doubtful lesions. As will be 
seen, there is possibly some overlapping in this 
classification and several items could be clas- 
sified in more than one place. 

Problems Due to Size. Although most ade- 
nomatous polyps found in the colon by means 
of x-ray examination, and not susceptible to 
visual or microscopic examination prior to 
operation, are of comparatively small size 
(0.5 to 1.5 cm.), there is seen occasionally a 
solitary polyp 4 cm. or more in diameter with 
a well-defined stalk. Shall the lesion be re- 


TABLE 1 


CLASSIFICATION OF SURGICAL PROBLEMS IN 
DOUBTFUL LESIONS 


Size 
A. Large benign growths 
B. Small malignant growths 
2. Diagnosis 
A. Proctosigmoidoscopy 
B. X-ray examinations 
C. Abdominal exploration (and colonscopy) 
D. Frozen section 
8. Behavior 
A. Persistent recurrence of histologically benign lesions 
B. Massive bleeding of undiagnosed etiology 
4. Histology 
A. Benign villous papilloma 


B. Early cell changes of adenomata 
l. Tip only 
2. Tip and base 


C. Minute areas of malignant change 
. Tip 
2. Stalk 

D. Benign lymphoma 


= 


A. Diverticulitis 
B. Carcinoids 


a 
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moved by simple colotomy, limited resection, 
or wide resection? 

I know of no large published series limited 
to these giant polyps and it is doubtful 
whether any individual has had the oppor- 
tunity to study a series of several hundred of 
them. As I? have remarked in a previous arti- 
cle upon another subject there is a need in 
the literature for reports of small series of 
uncommon lesions. It is only by examination 
of many small series that a large series can be 
built up for study. In the absence of adequate 
instruction from perusal of the literature, the 
operator must rely upon his own experience 
in a necessarily small number of cases. 

The use of the frozen section is often advo- 
cated to resolve the dilemma. However, it is 
seldom practical to do an exhaustive study of 
all parts of a large polyp by multiple frozen 
sections while the patient waits under anes- 
thesia. Moreover, it is the feeling of many 
pathologists that frozen sections of colonic 
adenomata are not to be relied upon to a 
sufficient degree. A reversal of judgment 
based upon subsequent study of paraffin block 
sections may confront the surgeon with the 
necessity for again preparing a bowel with 
laxatives and enemas in the presence of a 
recent suture line. 


On the basis of personal experience, I feel 
strongly that apparently benign pedunculated 
lesions of 4 cm. and over almost invariably 
show some evidence of malignant change and 
are usually frankly malignant. Most of these 
lesions will feel indurated and thus give addi- 
tional evidence of malignancy. It is accord- 
ingly thought proper to resect the involved 
portion of bowel as a minimal procedure 
even without evidence of malignancy. The 
extent of the resection must necessarily rest 
with the judgment of the operator, who must 
weigh the evidence before him in the indi- 
vidual case. 

There is no theoretical difficulty in decid- 
ing the proper therapy for small lesions known 
to be malignant. The dictum that a small 
cancer indicates a large operation still holds 
true. Nevertheless, it is conceivable that an 
occasional surgeon will be tempted to do a 
limited resection because the malignancy is 
only a few millimeters in diameter. The fol- 
lowing case report will illustrate the dangers 
of this point of view. 
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C. B., aged 40, was first seen on May 24, 1952, com- 
plaining of soreness at the anus. Examination was 
negative except for a 5 mm. sized growth immediately 
above the anorectal line which resembled an hyper- 
trophied anal papilla but which proved upon biopsy 
to be an infiltrating adenocarcinoma. 


An abdominoperineal resection was done on June 18, 
1952. The lesion was so small that the pathologist 
was unable to find it in the fixed gross specimen. 
However, complete pathologic examination revealed 
not only the tumor, but four involved nodes approxi- 
mately four inches from the main lesion as well as 
tumor cells in lymphatic vessels. 


The patient did well until December, 1954, when he 
developed pain with sciatic radiation. From this time, 
the pelvis rapidly filled with recurrent carcinoma, and 
numerous metastases occurred in the skin, mostly about 
the perineum and thighs but included one in the 
scalp. He died on May 10, 1955. 

Diagnosis. No attempt will be made here 
to outline all the difficulties in diagnosis in- 
herent in this problem. Every year the diffi- 
culty becomes less acute as clinicians become 
more accustomed to include in their diagnos- 
tic maneuvers an examination of the lower 
bowel. The insertion of the examining finger 
into the patient’s rectum has been both un- 
derrated and overrated as a means of diag- 
nosis. The value of a digital examination has 
been emphasized many times in the litera- 
ture. Too many times, however, a finger is 
casually inserted and withdrawn without 
recognition of palpable pathology, thus pro- 
ducing a false sense of security and a further 
delay in definitive therapy. It should be clear 
to the mind of the examining physician that 
significant disease can be detected only by 
careful palpation of the wall of the rectum. 
The examiner should search for disease rather 
than expecting it to arise and come to meet 
his finger. 

Radiologic technics have improved to the 
point that a carefully performed barium ene- 
ma with air contrast study will often demon- 
strate lesions as small as 5 mm. in size. 


It should be emphasized that detection of 
small colonic polyps is one of the most diffi- 
cult and deceptive tasks confronting the radi- 
ologist. Small polyps may occasionally be un- 
detected by the most competent radiologist, 
making it desirable to repeat the examina- 
tion after a suitable interval if the clinical 
symptoms remain unexplained. 


Moreover, a small bolus of stool, a diver- 
ticulum or anything producing a change in 
density may lead to a false diagnosis of polyp. 
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In view of this fact, except in the most ob- 
vious cases, it is unwise ever to attempt colot- 
omy without a confirmatory x-ray taken a 
few days after the first. 

The use of the technic of simultaneous in- 
jection of barium and air produces pictures 
of greatly improved clarity. Also the use of 
the Chassard Lapine projection will often re- 
veal small lesions in the area immediately 
above the rectosigmoid junction which may 
otherwise be missed. This area constitutes the 
major blind spot in radiologic examination 
of the colon, and is particularly important 
since it is one of the most frequent sites of 
serious pathologic change. To add to the 
difficulty, the presence of adhesions, whether 
from diverticulitis or other causes, may pro- 
duce such an acute and fixed angulation at 
the rectosigmoid junction as to make sig- 
moidoscopic examination of the lower sig- 
moid both painful and hazardous. 

The matter of the frozen section has been 
discussed above. 

Behavior. The proctologist accustomed to 
using the sigmoidoscope in large numbers of 
patients will see a high percentage of small 
benign adenomas easily treated by the use of 
the high frequency current. Percentages of 
incidence of these lesions found in routine 
examination of asymptomatic patients vary 
from 5 to 15 per cent. Upon semiannual re- 
examination of such patients it is found that 
some never develop additional adenomata 
and others continue to present small lesions 
in various locations from time to time. 

Occasionally, however, a growth will be 
found which is both clinically and histolog- 
ically benign even when the entire lesion is 
available for histologic section, but which 
tends to return in the same location upon 
several occasions. It appears unjustifiable to 
perform a Miles resection of the rectum for 
the relief of a benign lesion. On the other 
hand, the evidence favors a dangerous neo- 
plastic tendency on the part of that portion 
of mucosa involved. 

It is, of course, axiomatic that such patients 
must be carefully examined by a trained ob- 
server at frequent intervals. Since it is vir- 
tually certain that such an area of tissue will 
eventually produce a malignant lesion, it is 
usually advisable to do a local resection of 
the involved area, if necessary through a 
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Bevan approach, when confronted with such 
a recurrent lesion. 

The problem of massive intestinal hgmor- 
rhage of undetermined origin occasionally 
arises to plague every proctologist and gen- 
eral surgeon. Moreover, exsanguinating hem- 
orrhage from colonic carcinoma is unusual, 
but does occur. Cases of severe hemorrhage 
from the upper gastrointestinal tract can 
usually be diagnosed with the exception of 
those from a Meckel’s diverticulum. There 
remains, however, a group of patients pre- 
senting exsanguinating hemorrhage of red 
blood in whom subsequent diagnostic maneu- 
vers fail to reveal any convincing etiology. 
For many years it was believed that diverticu- 
litis did not produce this condition. Although 
it is now generally agreed that colonic diver- 
ticulitis not only can but fairly frequently 
does lead to severe hemorrhage, the exclusion 
of this group of cases still leaves a residue 
labeled intestinal hemorrhage of undeter- 
mined origin. Since many of these patients 
have been examined thoroughly and repeat- 
edly over a period of years following a single 
episode of severe hemorrhage without either 
a diagnosis or repetition of the bleeding, it 
must be concluded that there exists a cause 
with which clinicians are not familiar. Nec- 
ropsy has failed to solve the diagnostic prob- 
lem in a few patients. What then is to be 
done? In the present state of our knowledge 
it would appear unjustifiable to explore a 
well patient on the basis of a single episode 
of massive hemorrhage which has been thor- 
oughly investigated with negative results. 
Examination including sigmoidoscopy, _ba- 
rium enema with air contrast, possibly gas- 
trointestinal series, and blood studies should 
probably be repeated twice yearly for a period 
of two to three years. However, should severe 
bleeding recur or should small amounts of 
blood be lost from time to time following an 
undiagnosed intestinal hemorrhage, I believe 
that abdominal exploration including colonos- 
copy is proper. In this case, it is probably 
best to advise the patient in advance that 
even exploration may fail to disclose the basic 
cause of his trouble. 


Histology. 

A. Benign villous papilloma. Whereas 
adenomata of the rectum and colon are com- 
mon, the benign villous papilloma is un- 
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common, if not rare. These lesions frequently 
present a problem in management and are to 
be distinguished from the ordinary adenoma. 
The latter is a glandular neoplasm arising 
from the crypts of Lieberkuhn and is a solid 
growth. The villous papilloma, however, as 
its name implies, is composed of innumerable 
finger-like projections or villi, and arises 
from the mucosa of the large bowel between 
the entrances of the glands of Lieberkuhn. 
Grossly, the tumor is soft, solitary, sessile, 
large (often occupying several square inches 
of bowel surface) and very vascular. Much 
mucus is secreted. The size and sessile char- 
acter of the villous papilloma, as well as its 
usual location in the rectum, may make its 
complete removal technically difficult. Diag- 
nosis is easy if an adequate proctologic exami- 
nation is done. The incidence of malignant 
degeneration being great, it is essential to re- 
move the tumor surgically in its entirety, since 
even multiple biopsies reported as benign may 
not reveal an early cancer in the central deep 
portion of the growth. The occasional villous 
papilloma occurring in the sigmoid is easily 
removed by resection; also those lesions which 
are not too large and which can be made to 
prolapse through the anus may be removed 
in toto with comparative ease. Nonmobile 
villous tumors in the midrectum present a 
more difficult problem. It is my belief that 
complete abdominoperineal resection in the 
absence of proved or probable malignant de- 
generation is not usually justifiable. It should 
be permissible to remove the papilloma to- 
gether with an additional cuff of normal 
mucosa and await the pathologist’s report. It 
need hardly be added that the discovery of 
malignancy in the depths of the tumor should 
be followed by radical resection of the organ. 

The removal of the immobile midrectal 
papilloma will often require incision of the 
posterior rectal wall. This is best done under 
spinal anesthesia in the prone position and 
through a vertical or angular incision with 
removal of the coccyx. (The bowel should 
have been prepared previously as for resec- 
tion of the colon so that it may be empty and 
as sterile as possible.) It may be possible to 
obtain access to the growth through this ap- 
proach, but if exposure is inadequate, the 
sphincter mechanism must be severed in its 
posterior portion according to the method of 
Bevan. In repairing such a wound, attention 
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must be given to the proper reconstruction of 
the angle between the lower rectal wall and 
the anal canal in order to preserve continence. 

B. Early (atypical) changes in adenomas. 
The frankly benign adenoma of the large 
bowel requires excision because of its malig- 
nant potential, but local excision is certainly 
sufficient in these cases. Occasions arise, how- 
ever, in which the microscope reveals crowd- 
ing of the cells, irregular placement of nuclei, 
small or large nuclei, darker staining, or other 
changes not frankly malignant but likewise 
not frankly benign. It is probable that such 
growths, if permitted to remain, will rapidly 
become more atypical and later malignant. 
These adenomas may also be excised locally 
together with a margin of surrounding nor- 
mal mucosa, but the patient should be made 
aware of the situation, and must be watched 
with particular care. 


A more difficult decision must be made 
when localized histologic changes are more 
definitely malignant. Terms such as carci- 
noma in situ and adenoma malignum have 
been coined to describe this condition which 
poses a therapeutic question not easy to 
answer with certainty. In general, it is prob- 
ably true that an area of malignant change, 
limited to the tip of a distinctly polypoid 
adenoma without involvement of the attach- 
ment or pedicle and without penetration of 
the basement membrane, may safely be re- 
moved by wide local excision. It must be 
stated, however, that there is some dissent on 
this point. Evidence of invasion, whether of 
the stroma or muscularis mucosae, appears 
to be the best criterion in the present state 
of our knowledge. In the presence of such in- 
vasion, however small the lesion, radical 
surgical extirpation must be performed. 


Benign lymphoma. In the minds of many 
physicians the term lymphoma is synonymous 
with malignancy. In general, this is undoubt- 
edly true but there is an important exception 
to the rule in that the lower bowel may give 
rise to a tumor properly designated benign 
lymphoma.? These tumors occur usually as 
single submucous nodules or polyps in the 
rectum, seldom occur in children, and vary 
from a few millimeters to a centimeter or 
more in size. Hayes states that the microscopic 
picture “resembles that of a normal lymph 
node except that sinusoids are absent.” Ger- 
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minal centers and mitoses are present. There 
is no capsule but also no invasion. The thera- 
peutic problem in these cases is not great once 
the nature of the lesion is recognized. Simple 
excision of the larger tumors and electro- 
surgery of the smaller nodules will suffice. 
The chief difficulty is one of diagnosis and 
the realization that lymphoma of the rectum 
may be benign. Slides from one of our pa- 
tients were referred to more than one pathol- 
ogist before a decision to avoid abdominoper- 
ineal resection of the rectum was finally made. 
Follow-up of the patient every six months for 
the past four years has revealed the correct- 
ness of the decision. 


Risk. 


Diverticulitis. It has been considered al- 
most axiomatic for many years that the 
surgery of diverticulitis is the surgery of its 
complications. Incision and drainage of di- 
verticular abscesses, repair of sigmoidovesical 
fistulas, colostomy or exteriorization for per- 
foration of diverticula have been practiced for 
decades. This concept of surgical limits for 
the disease is not, however, an adequate 
answer to the problem of recurrent bouts of 
acute diverticulitis requiring hospitalization, 
of obstruction, often repeated, due to acute 
or subacute diverticulitis, or other manifesta- 
tions of the disease producing discomfort or 
disability. With the advent of drugs capable 
of reducing the colonic flora as well as 
present-day surgical technics and improved 
anesthesia, it is often possible to provide per- 
manent relief by means of resection of the 
diseased segment of bowel with end-to-end 
anastomosis. Much evidence appears to sup- 
port the statement that diverticulitis is not 
ordinarily a precancerous lesion, but carci- 
noma can certainly coexist and every surgeon 
has had the experience of being unable to dif- 
ferentiate an area of diverticulitis from a car- 
cinomatous lesion in the operating room. Al- 
though bowel resection for this nonmalignant 
lesion is undoubtedly accompanied by a per- 
ceptible mortality, it is also true that the 
disease itself has a mortality and the question 
resolves itself into a consideration of the mor- 
bidity and mortality figures, and decision as 
to what constitutes proper indication for re- 
section. 


In my opinion, the following may be con- 
sidered acceptable indications for resection. 
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1. Obstruction, particularly if repeated. 
This is especially true in view of the always 
present possibility of coexisting carcinoma or 
even an error in diagnosis. 

2. Repeated attacks of acute diverticulitis, 

3. Chronic diverticulitis producing disa- 
bility. 

4. Urinary symptoms due to adhesions of 
the inflamed bowel to bladder. 

5. Massive hemorrhage due to divertic. 
ulitis. 

6. Complications, such as sigmoidovesical 
or sigmoidocutaneous fistula. 

It should be noted that whereas divertic- 
ulitis occurs in all parts of the colon, and 
acute inflammation of a single diverticulum 
of the right colon has more than once been 
the cause of an operation for appendicitis, 
nevertheless most clinical diverticulitis is 
localized in the sigmoid and often within a 
comparatively short space of 2 or 3 inches, 
making resection a feasible procedure. The 
matter of concomitant or preliminary right 
transverse colostomy must probably be left to 
individual judgment. It will be fairly obvious 
that the presence of obstruction or acute in- 
flammatory changes will require colostomy 
prior to resection, thus necessitating a three- 
stage operation. 

Rectal carcinoids. These rare tumors, 
which appear to originate in the Kultschitsky 
cells in the depths of the crypts of Lieberkuhn 
and to grow primarily in the submucosa, have 
long been reported as of a comparatively 
benign nature. This report is due partially to 
the fact that carcinoids are found more com- 
monly in the appendix, an organ easily and 
frequently removed in its entirety, and par- 
tially to the fact that few carcinoids grow or 
metastasize rapidly. 

It must not be forgotten, however, that 
carcinoid of the rectum cannot safely be 
ignored. These tumors can and do exhibit 
metastases and local invasion, albeit usually 
at a snail’s pace, and have been known to kill. 
It has been estimated* that about 10 per cent 
of rectal carcinoids will continue to infiltrate 
or metastasize. 

The problem with rectal carcinoid is two- 
fold and consists of the problem of detection 
and decision of proper therapy. 

A pedunculated tumor within reach of the 
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sigmoidoscope is unlikely to escape detection 
and the proctologic and miscroscopic exam- 
ination of the specimen will then reveal the 
nature of the tumor. However, carcinoids 
arise primarily in the submucosa and are 
characteristically covered with intact mucosa 
so that when small they are palpable but 
often not visible. Other small submucous 
tumors such as fibromas or benign lymphomas 
may be innocuous and it is my conviction 
that many such nodules are overlooked, or 
detected but not removed. It would seem fair- 
ly obvious that submucous nodules should be 
excised when detected and submitted to 
microscopic examination. 


The problem of proper therapy is more dif- 
ficult, since not all carcinoids are clinically 
malignant and, moreover, it is not at present 
possible to determine from examination of 
the primary growth which lesions will or will 
not metastasize.’ 
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From the evidence so far available | believe 
it safe to conclude that polypoid carcinoids 
which can be removed in toto and which give 
no evidence of local invasion may be cured by 
the above means, although frequent follow-up 
examinations are of course necessary. Evi- 
dence of local invasion of the rectal wall 
should lead to abdominoperineal resection 
and careful search for metastases, a procedure 
which should lead to a high per cent of cures. 


Summary 


Surgical problems in borderline lesions of 
the large bowel have been classified and in- 
dividual problems discussed. 
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Splenectomy: Indications and 
Contraindications, Old and New: 


GEORGE BENTON SANDERS, M.D., and 
DAVID WALKER KINNAIRD, M.D.,7 Louisville, Ky. 


The indications for splenectomy vary from time to time. New technics in hematology are 
permitting of better understanding and classification of the blood dyscrasias 


and the part the spleen plays in them. 


To Most OF Us, as it was to Galen 1,800 years 
ago, the spleen continues to be “an organ full 
of mystery.” To the ancients, the spleen was 
the organ concerned with laughter, or the lack 
of it, and with fleetness of foot. Pliny, com- 
menting on the improvement in a man’s run- 
ning speed after splenic excision, says of those 
undergoing this operation, “that it looseth 
their laughter, for sure it is that intemperate 
laughters have great spleens.” 


Historical Background 


Partial or complete excision of the spleen 
has probably been practiced, often success- 
fully, as long as martial violence has been 
known on earth. The early splenectomies were 
almost always forced upon patient and sur- 
geon by sword, pike, bayonet and saber 
wounds of the unguarded left hypochondrium, 
through which the spleen and occasionally the 
tail of the pancreas, extruded. Mass ligature 
followed by excision or necrotic sloughing of 
the extruded mass was the usual procedure. 


Deliberate or elective splenectomies were 
rare, and the earliest recorded in medical lit- 
erature was that of Zacarelli, in 1549, who 
removed successfully the malarial spleen of a 
24 year old Greek woman “at her earnest re- 
quest, because of loss of great beauty.”! In- 
deed, most of the early elective splenectomies 
were for malarial splenomegaly. 

In a paper on the spleen before this asso- 
ciation, in 1940, my colleague and fellow- 
Kentuckian, Dr. D. P. Hall,? of Louisville, 
drew attention to the fact that three of the 
earliest splenectomies in America were done 


*Read before the Section of Surgery, Southern Medical As- 
sociation, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 

7From the Department of Surgery, University of Louisville 
School of Medicine, Louisville, Ky. 


within the borders of the Commonwealth of 
Kentucky. On looking this up I find that not 
only is this true, but that the splenectomies re- 
ported by Dr. Daniel C. Caldwell, of Russell- 
ville, Kentucky, in 1816, (who excised not 
only the spleen but the distal pancreas), and 
by Dr. William Byrd Powell, of Newport, 
Kentucky, in 1827, are as far as I can find, the 
first two recorded splenectomies in America.'* 
Both were done because of trauma and both 
patients recovered. 

In 1590, Rousset, quotes Viard, a surgeon, 
and Petit, a physician, both of Guienne, as at- 
testing to the success of a splenectomy done 
for a wound of the left side by a surgeon of 
the same vicinity and expressing their wonder 
what the function of the spleen might be since 
its rich vascular supply might be destroyed 
with impunity.! Four hundred years later, Dr. 
W. J. Mayo? reporting 10 cases of splenectomy, 
said, “Recent investigations lead to the specu- 
lation that many of the anemias and associated 
blood states may ultimately be best treated by 
operative procedures directed to the spleen 
and other blood forming organs.” Dr. Mayo 
classified the splenomegalies thus: 

A. Leukemias—the spleen enlarges and participates in 
rapid production of ancestral white corpuscles. 


TABLE 1 


RECORDED “SPLENOTOMIES” (1549 to 1869) 


Indication Number Result 
Trauma 17 Recovered 17 
Malaria 8 Recovered 3 
Splenomegaly 4 Died 4 
Congestive ? 
Banti’s ? 
Leukemia ? 1 Died 1 
Cyst 1 Recovered | 
Total 26 26 


‘ 
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B. Splenic anemia—the enlargement of the spleen is 
accompanied by a diminution of, and a change in 
the character of the red blood corpuscles. 


C. Splenomegalia—an enlargement of the spleen of 
unknown causation without marked blood changes 
or serious interference with the health. 

During the 35 years that followed Dr. 
Mayo’s adventurous lead, the indications for 
splenectomy and the results of the operation 
have been thoroughly explored in all major 
surgical centers, including the one that bears 
his name. Pemberton,® reporting from the 
Mayo Clinic in 1940 on the indications and 
results of splenectomy, epitomized the surgical 
conclusions of that era (Table 2). 


Functions of the Spleen 


The development of knowledge of splenic 
function which has served to refine our in- 
dications and contraindications still further 
during the fifteen years since then can be re- 
viewed in the following table from Dame- 
shek’s monograph (Table 3). Additional 
changes in the indications for splenectomy 
have been brought about by trial and error, 
and by the suppression of certain diseases such 
as malaria, tuberculosis, and syphilis by major 
chemotherapeutic and antibiotic discoveries. 
The tremendous development of high-speed 
transportation has served, meanwhile, to keep 
pre-eminent the oldest and most frequent in- 
dication for splenectomy throughout the ages, 
namely, traumatic splenic rupture, or lacera- 
tion. 


Aside from trauma, modern indications for 


TABLE 2 


INDICATIONS FOR SPLENECTOMY PRIOR TO 1941 
(MAYO CLINIC*) 


Per Cent of Traced 
Patients Living 


Indication Number Cases 10 Yrs. or More 
Splenic anemia 215 41.5 
Hemolytic icterus 165 86.7 
Hemorrhagic purpura 80 80.2 
Pernicious anemia 62 

Cirrhosis of liver 47 17.5 
Myelogenous leukemia 46 

Chronic infectious splenomegaly 35 19.3 
Ruptured spleen 12 

Syphilitic splenomegalia 12 

Tuberculosis of spleen 10 

Gaucher’s disease 10 33.3 
Lymphocytic splenomegalia ll 

Secondary splenectomy 19 

Indeterminate 12 

Other conditions 40 


*Modified from Pemberton 


SPLENECTOMY—Sanders and Kinnaird 743 


TABLE 3 
HISTORICAL BACKGROUND OF SPLENIC PHYSIOLOGY* 


1369 Only 26 recorded cases of splenectomy 


1866 GRETSEL—‘Splenic Anemia” 

1894 BANTI—*‘Splenomegaly with Cirrhosis of Liver’ 

1889 RENDU & WIDAL—‘Hyperactive” Spleen and Cyto- 
penias 

1911 MICHELI & BANTI—‘‘Hemolytic Splenomegaly’’—treat- 
ment, Splenectomy 

1912 ISAAC—Splenic Hormonal Inhibition of Marrow 

1916 FRANK—‘Aleukia Splenica”’ 

1919 

1938 ENGELBRETH-HOLM—‘Splenic Control of Cellular 
Emission from Marrow” 

1989 WISEMAN & DOAN—‘“Splenic Neutropenia” 

1941 DAMESHEK—Hypersplenism: ‘‘Selective’’ and ‘Total’ 
Types 

1946 DOAN & WRIGHT—“‘Splenic Panhematopenia” 


*Modified from Dameshek 


splenectomy are based more closely than ever 
upon present knowledge of normal and ab- 
normal splenic functions which, as far as we 
know today, are as follows:®1° 


Normal Functions. 


A. To dispose of senescent and abnormal erythro- 
cytes in a manner not yet absolutely established. 

B. To convert hemoglobin, thus released, into bili- 
rubin. 


C. To act as a storehouse of erythrocytes, and of 
iron, which can be used in the formation of new 
erythrocytes and hemoglobin. 


D. To regulate and depress bone marrow activity by 
a mechanism not yet understood. 

E. To participate in some unknown way in the de- 
fense mechanism of the body, possibly by the for- 
mation of antibodies, and possibly by filtration 
and phagocytosis of infectious agents from the 
blood. 

There is no direct evidence that human be- 
ings deprived of their spleens tolerate infection 
less well than normal individuals. There is 
slight evidence that, in animals, splenectomy 
may reduce host resistance to cancer. Protec- 
tion of the rat spleen from total body irradia- 
tion lessens the unfavorable effects of irradia- 
tion upon the animal. The significance of this 
finding is not as yet fully understood." 

Abnormal Functions. The “abnormal” 
functions of the spleen are generally regarded 
as exaggerations of normal splenic activities 
beyond normal requirements or limits, and to 
the detriment of the individual. Three main 
theories exist as to the mechanisms _in- 
volved.810,12 


A. An abnormal degree of splenic “sequestration” 
and phagocytosis (Doan). 
B. Excessive hormonal inhibition of bone marrow 
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function, especially the formation and “emission” 
of certain cellular elements (Dameshek). 
C. Excessive antibody and auto-antibody formation 
(Evans). 
It is possible that in certain situations, more 
than one mechanism is operating simultane- 
ously or consecutively. 


Hypersplenism. By hypersplenism is meant 
an abnormal and perhaps increased activity of 
the spleen resulting in a reduction of one or 
more of the cellular elements produced by the 
bone marrow, e.g., thrombocytes, neutrophils, 
and erythrocytes, accompanied by such symp- 
toms of ill health as fatigue, poor resistance to 
infection, malaise, chills, fever, hemorrhage, 
purpura and jaundice. Reduction of only a 
single element might be thought to result in 
one of the classic hematologic diseases such as 
idiopathic thrombocytopenic purpura, heredi- 
tary hemolytic anemia or primary splenic 
neutropenia. Often combinations of two ele- 
ments, or all three, may be reduced, producing 
the condition known as splenic pancytopenia 
or panhematopenia. Except in idiopathic 
thrombocytopenic purpura, and some of the 
acquired hemolytic anemias, the bone marrow 
is always hyperplastic in true hypersplenism, 
and the spleen always enlarged. Recovery from 
these states usually takes place following splen- 
ectomy. 


Hypersplenism may be primary or second- 
ary. In the former, there is no obvious cause 
for the splenic abnormality. In the latter some 
other disease may cause the anatomic splenic 
enlargement and subsequent physiologic and 
functional hypertrophy resulting in hyper- 
splenism. 


Indications for Splenectomy 


1. Trauma, rupture, laceration. Acute or 
delayed rupture of the normal or abnormal 
spleen has always constituted the most urgent, 
direct and frequent indication for splenec- 
tomy. The accidents of modern high speed 
transportation are alone sufficient to keep 
trauma the prime indication. 


Iatrogenic splenic rupture or laceration, ac- 
cidentally occurring during upper abdominal 
operations such as gastrectomy is best treated 
by prompt splenectomy. 


2. Splenomegaly causing mechanical embar- 
rassment. The enormous spleens of Gauch- 
er’s and Niemann-Pick’s diseases, kala azar, 
malaria, and other parasitic splenomegalies 
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may at times be removed with considerable 
symptomatic benefit. This will always remain, 
in the United States, at any rate, an infre- 
quent indication. 

3. Vascular lesions and allied conditions. 
Aneurysm of the splenic artery calls for elec. 
tive splenectomy, since spontaneous splenic 
rupture is a fairly frequent sequel (45 per cent) 
and the mortality high (76 per cent).!* The 
infarcted spleen, whether septic or not, is bet- 
ter removed. Ectopic or wandering spleens, 
because of their propensity for torsion, should 
be removed prophylactically Splenopexy, once 
performed to preserve this mysterious organ 
ef Galen, is no longer thought worthwhile 
in such instances. Torsion of the ectopic 
spleen requires emergency splenectomy. 

4. Adjunctive splenectomy. Splenectomy is 
now often done as part of a block resection 
for malignant neoplasm of the stomach, pan- 
creas, or splenic flexure of the colon, or to 
gain exposure in operations on the cardia, 
lower esophagus or diaphragm.1*16 


5. Cysts and tumors. Cysts of the spleen 
large enough to be of clinical importance are 
rare. The indications for removal are usually, 
(a) discomfort due to size, and (b) suspicion 
of neoplasm. Serous, epidermoid, parasitic, 
and lymphangiomatous cysts have been ex- 
cised and reported. Parasitic cysts are almost 
always echinococcal. Primary tumors of the 
spleen are rare—sarcomas and hemangiomas 
have been described. 


6. Hematologic diseases. Fifty-five years of 
clinical experience have proved the value of 
splenectomy in the treatment of three main 
types of hematologic disease which can be 
dubbed, “The Three H’s.” 


A. Hemolytic disorders 


1. Hereditary 
2. Acquired 

B. Hemorrhagic diseases 
1. Primary 
2. Secondary 

C. Hypersplenic states 
1. Primary 
2. Secondary 


A. The hemolytic anemias. These diseases 
constitute the strongest indication for splenec- 
tomy aside from rupture. They may be hered- 
itary or acquired, acute or chronic, and inter- 
mixed. The disorder is characterized by in- 
creased destruction of erythrocytes by an ac 
celerated normal mechanism, and the trans- 
formation of the liberated hemoglobin to bili- 
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rubin-globin which cannot be excreted by the 
kidney. The jaundice thus produced is con- 
sequently acholuric. The increased bilirubin 
results in increased urinary urobilinogen if 
liver function is at all impaired. The spleen 
is enlarged either due to the increased func- 
tional demands on it, or, as in some of the 
acquired types, enlargement from other causes 
results in acceleration of normal functions, 
among them, erythroclasis. 

(1) Hereditary hemolytic (spherocytic) ane- 
mia. Primary abnormality is in the erythro- 
cyte (spherocytosis, increased fragility). The- 
oretically, a normal spleen can cause the in- 
creased hemolysis in such a situation, subse- 
quently becoming enlarged (compensatory 
functional hypertrophy). Splenectomy is cura- 
tive in 85 per cent; failures are due to splenic 
implants (splenosis) or accessory spleens. 
Spherocytosis and increased fragility remain 
unchanged. 


(2) Acquired hemolytic syndromes. There 
may be a hemolytic factor in the environment 
of the erythrocyte (chemicals, drugs, bacteria, 
immunologic agents). (a) This may be :dio- 
pathic, of unknown cause (autohemolysins 
adsorbed by erythrocytes as demonstrated by 
Coombs test). Splenectomy benefits 50 to 60 
per cent. (b) It may be symptomatic, second- 
ary to known disease or toxic agent. Splenec- 
tomy is of little or no benefit, since it does 
not affect the basic disease or condition. 


Hemolytic crisis. This dramatic complica- 
tion may develop in practically all forms of 
hemolytic anemia but is most characteristic of 
the hereditary type. It is a serious threat to 
life demanding vigorous combative measures 
and perhaps emergency splenectomy. It is 
thought that crisis is due to a combination 
of sudden marked increase in hemolysis, and 
an abrupt arrest of maturation in the bone 
marrow. In hereditary hemolytic anemia in 
crisis it is thought that a pathologically hyper- 
active spleen is responsible for the sudden 
augmentation of both features of the hemolyt- 
ic mechanism, and emergency splenectomy is 
frequently done to curb the rapidly increas- 
ing jaundice, falling red count, chills, fever, 
and prostration with oliguria or anuria. Crisis 
is not known to occur in the splenectomized 
patient. Opinions are divided to the safety of 
transfusion as a preoperative measure, some 
authorities avoiding it until the splenic artery 
is tied as the first step of emergency splenec- 


SPLENECTOMY—Sanders and Kinnaird 745 


tomy. Others, proceed cautiously with trans- 
fusion, if no reaction is noted to the first small 
aliquot of blood, and perform splenectomy 
upon a partly reinfused patient. Now that 
corticotropin and cortisone are known to be 
helpful in promoting a remission from crisis, 
they should probably be administered first, 
followed by cautious transfusion of carefully 
matched fresh blood, followed thereafter by a 
less urgent splenectomy. 

B. Hemorrhagic disease—thrombocytopen- 
ic purpuras. These diseases constitute a less 
strong, but certainly pre-eminent indication 
for splenectomy, results in the idiopathic form 
of thrombocytopenic purpura being nearly as 
rewarding as those in hereditary hemolytic 
anemia. 

Thrombocytopenic purpura is characterized 
by excessive bleeding from mucous membranes 
and from various body orifices, and by hemor- 
rhages into the skin, subcutaneous tissues and 
numerous body organs. A defect in the clot- 
ting mechanism due to reduced numbers of 
platelets, and an increased capillary perme- 
ability, are thought to combine to produce 
the characteristic manifestations. The disease 
may be idiopathic, or secondary to other fac- 
tors such as drugs and chemicals, certain dis- 
eases and infections, effects of x-ray, and 
food allergy. Some of the secondary purpuras 
do not show thrombocytopenia. Splenomegaly 
is rare or absent. It is thought that splenic 
malfunction causes the platelet deficit by 
either: (a) increased destruction of normal 
platelets, or (b) reduced rate of formation of 
platelets from megakaryocytes with retarded 
“emission” of formed platelets from marrow 
into the circulating blood, or by a combina- 
tion of (a) and (b). 

Thrombocytopenic purpura — (acute or 
chronic). The idiopathic form is of unknown 
cause; splenectomy cures 80 per cent. In the 
secondary type, drugs, leukemia, x-ray, etc., 
are causative. Splenectomy may help the pur- 
pura, (the basic cause being unaffected) and 
may be beneficial in carefully selected cases 
with definite thrombocytopenia. 

In adults with the idiopathic form splenec- 
tomy is mandatory to avoid the dangers of 
hemorrhage in vital organs, especially cerebral 
hemorrhage. In children, remission is the rule, 
splenectomy being reserved for uncontrollable 
or recurrent serious bleeding. 

C. Hypersplenic states. From the stand- 
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point of the purist, it is wrong to separate 
idiopathic thrombocytopenic purpura and 
hereditary hemolytic anemia, from the follow- 
ing diseases of splenic overfunction or mal- 
function. Historically, the discovery of the 
beneficial effects of removal of the spleen in 
both conditions so far preceded the knowledge 
of splenic regulation or depression of bone 
marrow function that the hemorrhages of the 
one, and the red cell abnormalities and jaun- 
dice of the other, have so monopolized 
medical imagination that it is at times diffi- 
cult to think of these diseases as examples of 
hypersplenism. 

Hypersplenism may be primary, without 
known cause, or secondary to a variety of dis- 
ease conditions causing splenic enlargement. 
It is felt that anatomic enlargement of the 
spleen from whatever cause, may be followed 
by acceleration of function, hyperfunction, or 
malfunction. Again, three main theories, bone 
marrow depression, phagocytosis and autoim- 
mune-body production, all caused by splenic 
means, are postulated, separately or in com- 
bination, as causative factors. In general, there 
is malaise, occasionally fever, some degree of 
anemia, splenomegaly, and reduced resistance 
to infection. Improvement or cure usually fol- 
low splenectomy. 


Splenic neutropenia 
(a) Splenomegaly 
(b) Neutropenia, 

cells 
(c) Often increased susceptibility to infections 
(d) Bone marrow normal or hyperplastic 
Splenectomy is indicated and is often quite 
beneficial. Neutropenia disappears and health 
improves. 


primarily polymorphonuclear 


Splenic pancytopenia 

(a) Splenomegaly 

(b) Neutropenia ) 

(c) Anemia (hemolytic) 

(d) Thrombocytopenia 

(e) Bone marrow hyperplastic 

This may be idiopathic, but usually is sec- 
ondary (Gaucher's, Banti’s). Splenectomy is 
indicated, relieving the pancytopenia but the 
basic disease is unaltered. The health im- 
proves. 


Pancytopenia 


Banti’s syndrome 
(a) Splenomegaly 
(b) Portal hypertension usually 
(c) Anemia (blood loss, hemolysis) 
(d) Neutropenia 
(e) Thrombocytopenia 
(f) Bone marrow hyperplastic 


Secondary 
hypersplenism 
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Nowadays, this is thought to be almost al- 
ways a congestive splenomegaly due to block- 
ade of splenic venous drainage at some loca- 
tion in the splenoportal circulation and may 
be divided into intrahepatic or extrahepatic 
varieties.17.18_ Esophagogastric varices are 
prominent. The presence of ascites depends 
on several factors, one of which is hepatic. 
Occurrence of esophagogastric bleeding de. 
pends on, (a) varices, (b) hepatic factors, and 
(c) portal hypertension. 

Splenectomy: (a) reduces “load” on portal circulation 
and reduces portal hypertension by some 20 to 30 per 
cent; (b) corrects hypersplenic effects; and (c) does not, 
(1) alter the basic cause for splenomegaly, (2) perma- 
nently alleviate varices and bleeding therefrom (unless 
the coronary vein emptiés distal to the block), (3) per- 
manently reduce portal hypertension, or (4) alleviate 
liver cirrhosis.9,19 

The modern surgical concept combines 
splenectomy with its corrective effect on hyper- 
splenism with a shunt operation which re- 
lieves hypertension, varices, and bleeding. 

In cases unsuitable for a shunt (severe liver 
damage) splenectomy or ligation of the splenic 
artery may be tried, but mortality is high 
and benefits few and brief.'7.'* 


Felty’s syndrome 


(a) Chronic rheumatoid arthritis 
(b) Splenomegaly 

(c) Anemia 

(d) Neutropenia 

(e) Thrombocytopenia (at times) 
(f) Bone marrow hyperplastic 


Secondary 
hypersplenism 


Splenectomy at times is beneficial for cor- 
rection of hypersplenic effects. It does not 
alter the basic disease. 

Lipoid storage diseases. 

Gaucher's disease including those of spleen, 
Niemann-Pick’s disea’se\ loaded with lipoid drop- 

lets. 

(a) Splenomegaly, maybe extreme 

(b) Hepatomegaly 

(c) General lymphoglandular enlargement 

(d) Bone lesions 

(e) Bone marrow shows reticulocytosis, “foam cells” 


Splenomegaly may be followed by pancyto- 
penia, i.e., secondary hypersplenism. Splenec- 
tomy may be indicated, (1) for splenomegaly, 
and (2) for significant pancytopenia. 
Porphyria congenita 

(a) Splenomegaly 

(b) Photosensitivity, skin lesions, abdominal crises 

(c) Porphyrins in urine 

(d) Hemolytic anemia in some cases 
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Splenectomy may be indicated, (1) to alle- 
yiate hemolytic anemia; (2) to reduce the 
amount of porphyrin by removing the major 
source or depot. The basic disease is unaf- 
fected.?9?1 


Miscellaneous 
Mediterranean (Cooley's) anemia 


(a) Splenomegaly and hepatomegaly 
(b) Hereditary type of hemolyte anemia, erythro- 
cytes are target cells with decreased fragility 
(c) Bone changes 
(d) Slight jaundice may be present 
(e) Leukocytosis (rather than leukopenia) 
(f) Retardation and disturbance of growth, pathog- 
nomonic facies, patients tend to look alike 
Splenectomy is rarely indicated, and only 
when a significant degree of hemolysis co- 
exists. The basic disease is not altered.** 
Hypoplastic anemia. Ordinarily this is a 
contraindication to splenectomy. Beneficial 
results may be obtained by splenectomy if any 
significant degree of hemolysis exists. Need 
for transfusions may thus be reduced and gen- 
eral health may be improved.'®.*1 


Contraindications to Splenectomy 


In accordance with Dr. Mayo’s early pro- 
phecy that splenectomy might be indicated in 
a large number of diseases of the blood and 
blood-forming organs, it has been tried as 
curative therapy mistakenly and without bene- 
fit in Addisonian (pernicious) anemia, the 
leukemias, Hodgkin’s disease, and lymphosar- 
coma. Banti’s disease, or syndrome, once a fa- 
vored target for splenectomy, is no longer 
treated in this fashion except in combination 
with some form of portocaval or splenorenal 
shunt operation, thanks to a better under- 
standing of its complex nature. Splenectomy 
is usually withheld in acute thrombocytopenic 
purpura in infants in whom remission is com- 


TABLE 4 
CURRENT CONTRAINDICATIONS TO SPLENECTOMY 


(a) Pernicious anemia | spieen may revert to 
(b) Agnogenic myeloid metaplasia J fetal hematopoiesis 
(c) Hypoplasti i 

) Hypoplastic anemia [Sere a significant 


(d) Sickle cell anemia 4 
hemolytic factor coexists 


(e) Mediterranean anemia 
(f) Parasitic splenomegaly 
(g) Leukemia 

(h) Hodgkin’s disease 

(i) Subacute bacterial endocarditis 

(j) Acute splenic tumor (infectious splenomegaly) 


Unless significant 
J hypersplenism coexists 
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mon. A more complete list of contraindica- 
tions and qualified contraindications is given 
in table 4. 


Summary 


As it has always done, trauma to the spleen 
heads the list of indications for splenectomy 
both in urgency and frequency. Fifty-five years 
of clinical trial and error have shown that 
idiopathic thrombocytopenic purpura and 
hereditary hemolytic anemia share the honors 
in scarcely subordinate fashion to trauma as 
prime indications for splenectomy. Newer and 
fuller knowledge of splenic function has 
caused a metamorphosis in the group of loose- 
ly allied conditions formerly vaguely classified 

s “Banti’s disease” and “splenic anemia.” In 
this group, indications and contraindications 
are constantly shifting and being qualified, so 
that today, splenectomy is rarely advocated for 
“splenic anemia” and splenomegaly in the ab- 
sence of significant hemolysis or hypersplen- 
ism, and is avoided in Banti’s syndrome ex- 
cept as part of a vascular shunting proce- 
dure.8,19,21 


The present-day indications and contra- 
indications with their qualifications have been 
presented in tabular form. 
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Discussion (Abstract) 


Dr. William H. Hagan, Louisville, Ky. It is a 
pleasure to open the discussion of Dr. Sanders’ fine 
paper. As he points out, hypersplenism in its various 
manifestations is receiving increasing attention as an 
indication for splenectomy. The average surgeon will 
be wise to work in close cooperation with a competent 
hematologist on such cases. The decision whether and 
when to operate can be difficult. 

The same is true of the more common indication for 
splenectomy,—trauma. The necessity for laparotomy is 
apparent in the patient with a history of recent left 
upper quadrant trauma, showing marked tenderness 
and guarding in this area, who is in or near shock 
with a marked drop in hematocrit, and who displays 
evidence of generalized peritoneal irritation, and per- 
haps shows physical or x-ray evidence of fluid collec- 
tion within the abdominal cavity. 


JULY 1956 


In others the history of trauma may be weeks or 
more in the past; the bleeding may be slow and the 
signs minimal. More often trauma to the spleen ac- 
companies multiple injuries. Fractures, head injuries, 
and chest injuries in particular may divert attention 
from the spleen. Unfortunately, such patients often 
bleed into shock before the splenic injury is recog- 
nized. Even then the shock may be attributed to other 
causes with serious consequences. 


Recently our colleagues, Dr. Sam Weakely and Dr, 
C. B. Clegg, reviewed the diagnostic value of abdomi- 
nal paracentesis in rupture of the spleen, acute pan- 
creatitis and several other conditions. Frankly, I was 
somewhat skeptical about this at first, but have come 
to agree with them that, properly performed, this is a 
safe procedure which has not received the attention 
it merits. 


In the case, for example, in which trauma of the 
spleen is considered, but the surgeon is undecided 
whether or not he should explore, a blunt needle can 
be inserted into the left flank entering the peritoneal 
cavity in the left gutter. Aspiration of even a few cc. 
of dark blood which does not clot is indicative of 
intra-abdominal bleeding and warrants exploratory 
laparotomy. When clinical indications for exploratory 
laparotomy already exist, there obviously is no justi- 
fication for paracentesis. Likewise, I would not accept 
a negative tap as significant although Thompson and 
Brown in a large series of patients found no significant 
abdominal injury following negative paracentesis. 
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A Critique on the “L-C” Treatment 


of Snakebites* 


JOHN THORNTON WOOD, M.D.,; Roanoke, Va. 


The author questions the efficacy of hypothermia with ligature over the time 
honored tourniquet, incision and suction management for snakebite. 


In 1953, A METHOD!:* WAS DESCRIBED for treat- 
ing the poisoning caused by venomous ani- 
mals including snakes. The published reports 
contained no analysis of the animal experi- 
mentation upon which the recommended 
changes in therapy were based. This “L-C 
Method” was named for its component parts, 
ligation and cryotherapy. Excellent results 
were claimed from the use of brief occlusive 
ligation applied proximal to a bite immedi- 
ately after its occurrence, followed promptly 
by deep hypothermia sustained for periods 
ranging up to 72 hours in the case of poison- 
ing by coral snakes. With this method there is 
reported relief of pain, reduced destruction of 
local tissue, delayed absorption of venom, 
reduced activity of the venom, and retarded 
bacterial growth in the injured tissues. In the 
case of a bite by a large rattlesnake it was 
recommended that the involved extremity be 
immersed in an ice-pack for from 14 to 20 
hours. No clinical results were reported by 
the author in his 1953 reports. At this time, 
however, he authorized the publication of an 
article on this new therapy in a widely dis- 
tributed sportsmen’s magazine.? 


The “L-C Method” was given clinical trial 
in Arizona. Morbidity following its use was so 
great that Shannon*t recommended it be 
abandoned. He® reported one case in which a 
4 year old boy had had his leg packed in ice 
for 16 hours following the bite of a rattle- 
snake, and had suffered such extensive slough- 
ing and necrosis that tendon transplants were 
necessary. He added that oddly enough the 
ice did not even slow down the rate of swell- 
ing. As was recently pointed out,® the pro- 
gression of edema formation is one of the 


*Read before the Section of Medical Sciences, Virginia 
Academy of Science, Thirty-Third Annual Meeting, Harrison- 
burg, Va., May 13, 1955. 

*Summer Fellow in Public Health and Preventive Medicine 
of the National Association for Infantile Paralysis, University 
of Virginia College of Medicine, Charlottesville, Va. 


clinical signs of progressive systemic involve- 
ment in cases of ophidian venenation. Thus, 
cryotherapy did not retard systemic involve- 
ment clinically. 


Adverse medical opinion did not prevent 
the publication of a subsequent first aid 
manual? promoting the “L-C Method.” As 
Swartzwelder® clearly pointed out, the seque- 
lae of poor first aid in some cases exceeds the 
average disease produced by the bite of some 
of the venomous snakes. 


The use of the “L-C Method” as first aid is 
described in the accompanying case. In this in- 
stance the victim of the poisonous snakebite 
was a young herpetologist who had had two 
previous experiences of snakebite poisoning. 
In the two earlier accidents he used intermit- 
tent application of a tourniquet, incision, 
and suction as recommended by Jackson® 
until medical attention could be obtained in 
the University Hospital. 


Case 1. At 11:25 A.M. on July 23, 1954, a 21 year 
old white man was admitted to the University Hos- 
pital for treatment following a copperhead bite on the 
terminal phalynx of his left index finger. The injury 
took place one hour before admission. 

On admission the patient was severely distressed by 
pain in the left hand and forearm. Prior to admission 
he had treated his injury as recommended in the 
“L-C Method,” having applied an occlusive shoestring 
tourniquet proximal to the bite within 30 seconds of 
injury, and having kept the index finger and distal 
half of his left hand frosted with ethyl chloride spray 
for 30 minutes until he could obtain a bag of crushed 
ice. After obtaining the ice he had a tub filled with 
crushed ice and water, and kept his hand submerged 
in this during the 30 minutes it took to transport him 
to the emergency room. 


On examination, when the hand was removed 
from the ice bath, it was found that edema had ex- 
tended to involve all of the hand, the wrist, and the 
distal half of the forearm. Temperature on admission 
was 100° F., blood pressure, 120/70, and pulse, 80 per 
minute. 

Treatment included bed rest, dependent immobi- 
lization and cool packs for the injured extremity, and 
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close observation, including the blood pressure, pulse 
rate and quality, and respiratory rate every two hours. 
Incision and drainage of the localized edema was done. 
The patient had a positive skin test for sensitivity to 
horse serum, so Pyribenzamine 25 mg. every 3 hours 
and cortisone 25 mg. every 4 hours were started, and 
10 cc. of Antivenin Crotalidae (North and South 
American antisnakebite serum) were administered (3 
cc. in the left hand, and 7 cc. intramuscularly). Fif- 
teen hundred units of tetanus antitoxin, Seconal 0.1 
Gm., Abbocillin, 800,000 units, and streptomycin 1 Gm. 
given promptly completed the initial therapy. Inter- 
mittent application of a tourniquet was used during 
the first 12 hours of hospitalization, and opiates were 
used as required for pain. 


During the first 3 hours after admission the edema- 
tous region on the left arm advanced until it reached 
the patient’s elbow; it did not progress later. Labora- 
tory studies of blood and urine were noncontributory, 
providing no evidence of severe systemic involvement. 
The patient had a mild course and was discharged as 
improved on the third day. 

Comment. The above case is typical of 
“moderate venenation” according to the clin- 
ical grading of Wood, Hoback, and Green.® 
Although the “L-C Method” was carefully 
followed before admission to the hospital, 
the patient experienced pain. Edema devel- 
oped during cryotherapy. The patient stated 
that in his opinion he had far greater suffer- 
ing with this new method than he had had 


in his two accidents which were treated by 
Jackson’s® mechanical first aid method. At- 
tending physicians could not detect any evi- 
dence of favorable results from the first aid 
“L-C Method” when compared with the more 
usual tourniquet, incision and suction treat- 
ment. 


Discussion 


Ligature for snakebite is no recent innova- 
tion. Paré himself used it, and Abbe Fon- 
tana wrote a treatise on its use in this emer- 
gency in the eighteenth century. The use of 
cryotherapy is relatively recent. Crum!° first 
described the relief of pain in a case of cop- 
perhead venenation following the use of an 
ethyl chloride spray, in 1906. Allen! aban- 
doned the use of the occlusive tourniquet in 
the therapy of snakebites after experimental 
studies had shown it to be entirely harmful 
in the management of induced cases. Later 
Allen!? discarded the combination of cryo- 
therapy and ligature because these failed to 
save life. More recently Allen!’ has reiterated 
his rejection of the occlusive tourniquet, but 
has stated that cryotherapy may have a place 
in the treatment of snakebite. His recommen- 
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dation is not detailed, and is not to be con- 
sidered as equivalent to the concept of cryo- 
therapy promoted by Stahnke.' 7 

Stahnke* reports on five patients who re. 
ceived the “L-C” treatment in addition to 
various other measures. Before discussing these 
it is well to repeat Mitchell’s'* well-supported 
observation, that deaths from snakebite are 
uncommon and the “mere fact of—survival 
can assuredly be no test of the value of a plan 
of treatment.” From the clinical facts listed 
by Stahnke’ it appears that three of the cases 
were of “minimal venenation” which would 
survive with or without therapy and thus rep- 
resent no clinical trial; two cases were of 
“moderate venenation,” and one of a “severe 
venenation” as graded by the criteria used by 
Wood, Hoback, and Green.® The six treat- 
ments in five patients resulted from the fact 
that one of the patients was bitten on two 
occasions. In the “minimal venenation”’ cases 
two patients had incisions, and one received 
antivenom; in the “moderate venenation” 
cases one patient received both incision and 
antivenin, and the other received ACTH; in 
the ‘severe venenation” the life of the patient 
was obviously saved by aggressive treatment 
of shock. None of these patients were treated 
by the “L-C Method” alone, yet the course of 
these patients was less satisfactory than seen 
in similar instances of venenation in Virginia, 
in which the patients have been treated with- 
out the “L-C Method.” Persisting edema, de- 
layed wound healing, wound abscess, and 
sloughing requiring skin grafts are noted in 
these six reported cases. These are evidence of 
greater morbidity than is usually seen in 
treated cases of snakebite in Virginia. Inci- 
dental to an epidemiologic study of 200 cases, 
the author found only four instances of 
sloughing. In one neglected case wound ab- 
scess and ankylosis were found, and eventu- 
ally amputation and skin grafting were neces- 
sary. Persisting pruritis and edema were 
troublesome sequelae in many cases, but de- 
layed wound healing and wound abscess were 
observed very rarely. More important than 
the increased morbidity that results from the 
“L-C Method” is the fact that life-endanger- 
ing systemic intoxication was not blocked by 
it in one case, even though it was used early 
and given apparently an optimum trial. 


Stahnke? reports that venom has a pro 
nounced digestive action, and adds that “even 


ven 
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the bite of a very small copperhead or rattle- 
snake—can ‘eat away’ and kill enough tissue 
to call for skin grafting and pose a real threat 
for the development of gangrene.” This may 
be true of guinea pigs but it is not observed 
in humans. Walker!® reported no such in- 
stances in 50 cases of adder-bite in England 
and Wales, and in no case did gangrene de- 
velop. 

It would be of interest to learn the results 
of well-planned experiments to evaluate the 
“L-C Method” versus other therapy now 
used. At present I feel it should be rejected 
in toto. 
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SPECIAL SUBSCRIPTION RATE 


For Interns and Residents 


The Journal of the Southern Medical 
Association is now available to interns 
and residents throughout the South at a 
special price of $3.00 per year. 


All physicians in intern or residency 
training in Southern hospitals are eligible, 
provided such training is approved by the 
Council on Medical Education and Hos- 
pitals of the AMA. 


Renewals falling within the formal train- 
ing period may be made at the same rate. 


The Southern Medical Journal is a 
general publication, presenting twenty to 
twenty-five papers monthly covering a 
broad range of medical and surgical sub- 
jects. The physician in training will find 
the Journal an up-to-date source of “what’s 


new” in medicine, irrespective of the na- 
ture of his future practice. 


The Journal is the publication medium 
of the papers presented before the twenty 
Sections of the Association’s scientific as- 
sembly as well as selected contributed 
papers. In addition, it features editorials, 
timely review articles, book reviews, and 
medical news. 


With a circulation of 10,700 copies, the 
Southern Medical Journal is the nation’s 
second largest general medical publica- 
tion. This special rate (less than one-half 
the actual cost for printing) is a contribu- 
tion of the Southern Medical Association 
to the continuing education of the young 
physicians of the South. 


See Order Form on Page 756. 
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The Practical Management of 


CONTACT DERMATITIS is one of the most com- 
mon dermatoses. Not only does contact der- 
matitis result in a considerable loss of time 
from work, but the severe annoyance it causes 
often seems unbearable. The itching, burn- 
ing, or stinging which is always present is 
usually more intolerable than pain. Since a 
major part of our practice is devoted to con- 
tact dermatitis, our purpose is to present our 
technic of management and to seek helpful 
suggestions from you in the discussion. 

Our interest in contact dermatitis has 
grown each year, as we have found its treat- 
ment to be the most successful and gratifying 
experience for the allergist. The majority of 
our patients having contact dermatitis are 
referred to us by dermatologists, which is of 
considerable aid in the strain of original dif- 
ferential diagnosis. When we are uncertain of 
the fundamental nature of a dermatitis we 
request diagnostic aid from a dermatologist. 
In fact, we prefer to work on any case, and 
usually do, with a competent dermatologist. 
This leaves us with the definite problem of 
ascertaining the causative agent. 

There is a specific cause, or offending 
agent for each instance of contact dermatitis. 
‘There may be complicating factors, as infec- 
tion, trauma, and impaired circulation. But 
rarely will there be sequellae, as exemplified 
by the atrophy of the skin and its vessels fol- 
lowing sulfonamide dermatitis. However, if 
the causative agent can be found early 
enough, both complications and sequellae are 
usually inconsequential. 


*Read before the Section on Allergy, Southern Medical As- 
sociation, Forty-Ninth Annual Meeting, Houston, Tex., No- 
vember 14-17, 1955. 


Contact Dermatitis* 


THOMAS G. JOHNSTON, M.D., and 
ALAN G. CAZORT, M.D., Little Rock, Ark. 


Contact dermatitis is one of the more common skin diseases encountered by the physician. 
Often the offending substance is quickly placed by a few questions. Again, however, 
the search for the causative factor is perplexing and requires meticulous study. 


Clinical Characteristics 


If one is to treat this condition successfully, 
he must first be able to recognize contact der- 
matitis for what it is. Fortunately, most cases 
present the characteristics which are typical of 
this disease. Itching, burning, or stinging is 
always present in patients having contact der- 
matitis. We feel that this is a very important 
diagnostic point. The case which is doubtful 
on this score usually turns out to be some 
other condition, and when doubt exists der- 
matologic consultation is in order. 


The morphologic characteristics are vesic- 
ulation on an inflamed base with healing 
by desquamation. The cycle requires approx- 
imately three weeks. If contact is repeated 
frequently this sequence is not so evident. The 
common alternative condition under this cir- 
cumstance is exfoliative dermatitis, usually 
due to chemicals taken internally by inges- 
tion, by inhalation, or by injection. Vesicula- 
tion on an indurated inflamed base, spread- 
ing rapidly from a long standing localized 
lesion, such as a chronic ulcer, or from a rela- 
tively insignificant lesion is almost always 
dermatitis medicamentosa. 


History 


To say that the history is important is trite. 
To really work on the history for an hour or 
so is a different matter, but absolutely neces- 
sary. In many cases the distribution of the 
lesion gives us leads in taking the history. 
Contact dermatitis occurring in the first half 
of the summer and being most intense on the 
ankles suggests Helenium or bitterweed. If 
the case is one of recurrence the evidence is 
even better. If it occurs only in the late sum- 
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mer ragweed is the more likely agent and the 
face, hands, and wrists are more intensely af- 
fected. Dermatitis of the eyelids in a woman 
with or without areas on the lower face and 
even the neck is due to nail polish, until 
proven otherwise. Dermatitis in the right 
palm of a right-handed housewife may be 
caused from a knife handle, probably coco- 
bobo wood. In both palms and possibly with 
less intense areas elsewhere it may be from 
a steering wheel. Dermatitis centering in the 
left palm of a right-handed woman was found 
to be due to contact with aspirin tablets. Hair 
dye and other hair applications affect most 
intensely the skin at the hairline and the ears. 
Costume jewelry, usually nickel or shellac, af- 
fects areas of contact and may spread from 
them. A dermatitis of the buttocks in a small 
child, leaving the intergluteal area free, is 
usually from a rubber or plastic bath mat. 
Dermatitis spreading from a pre-existing area 
is due to medication. 

The patient’s occupation may give us a 
clue. Certain occupations are accompanied 
by specific hazards, such as chrome sensitivity 
in cement workers or diesel engine mechanics, 
bitterweed in farmers, and Novocaine in den- 
tists. 

Initially, in order to take the history, we 
reserve one to one and a half hours for the 
first visit. This is only the beginning of a 
history which continues through each sub- 
sequent visit. It is, also, an indoctrination 
period in which we attempt to give the pa- 
tient information on the nature of his con- 
dition. He can then better help us to deter- 
mine its cause, for without a clue one searches 
for a needle in a haystack. We will fail in our 
purpose if we do not find a clue to the cause 
of the present attack, or if the patient is un- 
able to give us a clue with the next attack. 
Often it is necessary to remove the patient 
from his work for seven to fourteen days in 
order to localize the etiologic agent to his 
occupation. If the patient does not improve 
after being off work for two weeks we look 
to the home, hobbies, and elsewhere for our 
clues. 


Skin Tests 


At the first visit, if time permits, we apply 
a few tests from a selected group of common 
sensitizers. These include: 


Metals: Potassium bichromate—0.5 per cent aqueous 
solution 
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Nickel chloride—5 per cent aqueous solution 


Dyes: Paraphenylenediamine—2 per cent aqueous so- 
lution 


Aniline black—l drop on a cotton pad satu- 
rated in olive oil 


Medication: (Amount that can be applied on the end 
of a toothpick. 
Benzocaine 
Nupercaine 
Surfacaine (with Histady]) 
Caladryl (Benadryl) 
Histadyl (with Surfacaine) 
Pyribenzamine Cream 
Furacin 
Merthiolate 
Ammoniated Mercury 
Weed Oils: 
Acetone solution of poison ivy oil 
Acetone solution of bitterweed oil 
Acetone solution of ragweed oil 
Miscellaneous: 
Formalin (2 per cent aqueous solution) 
Novocaine | per cent (Procaine) 
Revlon nail polish (as is) 

The purpose in doing a few tests even with- 
out a good clue is to give the patient a better 
understanding of method, so he will be more 
interested and cooperative in thinking of pos- 
sible agents and bringing them to us. 


We patch test on skin that is cleaned with 
alcohol. We prefer a one and a half inch 
square white plastic Band-aid with cotton 
gauze in the center. This is convenient, 
cheap, and usually causes less irritation than 
ordinary adhesive. The patient should leave 
the patch on for two to four days (his next 
visit), unless itching or burning occurs under 
or around it continuously for 20 minutes. In 
the latter event, he removes the patch and 
washes the area with soap and water. Great 
care must be taken not to test with irritating 
chemicals not sufficiently diluted. Also, we 
apply any doubtful substance or strength to 
the skin of someone in the office as a control. 

In applying the plant oils, we like to use 
preparations after the method of Mr. H. L. 
Graham of Dallas, in squares laid off on the 
skin with a ball point pen. The patient is 
cautioned to watch the lines and to retrace 
them before any fade. 


For convenience, we keep our materials in 
four trays. The first contains very common, 
miscellaneous sensitizers; the second contains 
plant oils; the third, household articles, such 
as soaps, detergents, polishes, etc. Lastly, we 
have a very large tray in which we keep medi- 
cations, materials collected from industrial 
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plants, and other items which patients have 
brought in from time to time. Tests from this 
latter tray are, of course, made in a highly 
selective manner. Incidentally, each patient 
is instructed to bring in all medications pre- 
viously used, regardless of who originally sug- 
gested or prescribed them; only those we can 
exclude by history are not applied as tests. 
An exception is sulfathiazole ointment, be- 
cause we fear it may produce a generalized 
flare-up that will last too long. The patient 
also brings in environmental items suggested 
by the history, such as materials, dyes, chemi- 
cals, cosmetics, etc. 


Treatment 


If the patient is not under the care of a 
dermatologist we usually make the following 
suggestions: 

1. No medications are to be used except 
as we prescribe them. 

2. No soap is to be used on the irritated 
area. 

3. Only cotton clothing carefully washed in 
Ivory or Lux flakes and rinsed are to be 
worn adjacent to the irritated skin. 

4. Wet compresses (usually cold) are to be 
given for the acute stage when there are blis- 
ters or a highly inflamed skin. The technic 
for wet compresses is extremely important, 
and it is best to write out the instructions for 
the patient. We suggest that the water be 
boiled and then put in the icebox. Most com- 
monly we use aluminum subacetate, a tea- 
spoonful to a pint or quart of cool water. Of 
course one may use any other suitable wet 
compress material with which one is more 
familiar. The compresses should be applied 
soaking or dripping wet using six layers of 
clean white broadcloth, linen, or muslin (an 
old sheet, smooth dish towel, or an old white 
cotton shirt is ideal). The wet compresses 
should be left on for from 15 to 60 minutes 
two to six times daily depending on the 
severity of the dermatitis. These are to be 
followed by the application of an appropriate 
lotion or cream. 

5. Usually after the weeping stage we use 
3 per cent Vioform Cream, following the wet 
compresses. 


6. For the relief of itching in the acute 
state we have found that Tronothane lotion 
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and Quotane lotion are fairly safe medica- 
tions to use. 


7. For the relief of itching in the subacute 
stage we use Tronothane Cream or | per cent 
Dyclone Cream. 

8. Under no circumstances do we use any 
of the antihistamines locally. We have seen 
considerable trouble from Histadyl with Sur- 
facaine (Surfadil) in addition to Pyribenza- 
mine, Caladryl (Benadryl) and other anti- 
histamines used locally. 

9. We do not use any of the “caine” drugs 
locally, such as Benzocaine, Surfacaine, Nuper- 
caine, etc., because of the high index of sen- 
sitization. 

10. The “sulfa” drugs, penicillin, or Fura- 
cin should not be used locally because of their 
high index of sensitization. 

11. A grease should never be used in the 
acute stage. 

At bedtime for sleep we use a combination 
of chloral hydrate 15 grains plus sodium sa- 
licylate 10 grains about thirty minutes before 
going to bed. This usually will allow sleep 
without scratching. Barbiturates have been 
unsatisfactory in our experience because of 
the scratching that takes place while a patient 
sleeps. 

ACTH-Gel or Sterane (Prednisolone) are 
used only in the severe cases. We have found 
them to be wonderful adjunctive therapy and 
there is very little, if any, interference to our 
patch reactions. 

At the next visit, we test the patient with 
the medications which he brings in, in addi- 
tion to other environmental factors. At that 
time we also read the patches we applied at 
the first visit. In addition to the medications 
and environmental agents which the patient 
brings for testing, we may apply other tests 
which we have in some of our trays. It is 
most important that we continue to attempt 
to uncover the causative factor and not get 
too discouraged if at the first or second or 
third visit we have not found the specific 
cause. Once the patient learns how to look 
for the cause, he will eventually find it if 
attacks continue to recur. 


Summary 


The time spent in attempting to solve a 
case of contact dermatitis can be most interest- 
ing as well as satisfying. The removal of the 
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causative factors and thus prompt recovery 
can be of great help to one’s ego. 


By way of summary, we have attempted to 
outline our technic for the management of the 
patient with contact dermatitis. We feel that 
contact dermatitis is the most successful and 
gratifying type of allergy to treat. 


Discussion (Abstract) 


Dr. Manuel G. Bloom, Houston, Tex. Dr. Johnston 
talks like a dermatologist and I am in complete ac- 
cord with everything he has said. There are only a 
few points I would like to stress. 


Here in Texas we do not look for the boll-weevil in 
the corn fields. Neither should we do allergic “work- 
ups” when they are not indicated. As Dr. Johnston 
said, first be sure of the diagnosis. No series of patch 
tests, however detailed and carefully carried out, is 
of much value when the diagnosis is not contact der- 
matitis. Too often I have seen extensive remunera- 
tive patch-testing carried out in cases of numular 
eczema, scabies, dermatitis herpetiformis, and the like. 
Of course, if one is working on a research problem 
that is another matter, but I do not feel that the 
private patient should routinely subsidize such investi- 
gative work. 

Please do not construe this remark as a reflection 
on the patch test “work-up” of any severe case of 
contact dermatitis. In these cases they are not only 
indicated but are absolutely necessary to prevent fre- 
quent recurrences of disabling dermatitis. 


However, I would like to add that in most cases of 
contact dermatitis the etiologic factors are relatively 
simple to determine by a few pertinent questions and 
several confirmatory tests. 


For example, the contact dermatitis on the dorsum 
of the feet is most likely due to the resinous glue, 
binding shoe lining to the leather. Contact derma- 
titis on a lady’s thigh is frequently due to chrome 
or nickel sensitivity from the metal garter clasp. The 
contact dermatitis around the swimming trunk area 
or the bust is usually due to a finishing agent in un- 
washed new underclothes. The cause of industrial 
dermatoses of the hands usually can be quickly nar- 
rowed down to one or two items, if the physician is 
familiar with the exact procedures in the patient’s 
work. 

Secondly, when the causative factor is not readily 
identified, the importance of taking a detailed history 
from both the patient and other members of the 
family must be stressed. No amount of patch-testing 
alone would have clarified the cause of a dermatitis 
of the eyelid in a case such as I had a few years ago. 
This unhappy lady was sensitive to a particular per- 
fume. A perfume which she never used! Close ques- 
tioning of the husband revealed that it was his girl 
friend’s favorite perfume and she frequently left traces 
of it on his shoulder. 


Finally, it must be emphasized that neither ritualis- 
tic patch-testing nor necessary confirmatory patch- 
testing are therapeutic procedures per se. Patch-testing 
does not control the itching or clear the dermatitis. 
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The patient still has a dermatologic complaint which 
requires proper therapeutic management. Most pa- 
tients are more interested in scratchless nights than 
the knowledge that John Doe’s Magic Roach Killer 
has caused their troubles. 

Dr. Johnston’s review of local therapeutic measures 
was of necessity short but is an excellent summary of 
basic dermatologic management. I only wish to add 
that the skin must never be permitted to dry out after 
the use of compresses. The appropriate application 
should be applied as soon as the compresses are dis- 
continued, While the dermatitis is still oozing, I prefer 
a protective and soothing application such as Burrow- 
Lassar’s paste. 

In my experience, oral administration of Benadryl 
combined with chloral hydrate gives the best sedative 
and antipruritic effect. It should be rarely necessary 
to use corticosteroids internally, but their judicious 
local use as 0.5 to 1 per cent creme combined with 
an antibiotic frequently shortens the acute phase. 


This seems to be a good place to mention one of 
our most common contact dermatoses and one which 
is most frequently mishandled. In this part of the 
country, thousands of patients develop poison ivy 
dermatitis every summer; and many of these receive 
injections of the oleoresin extract as a therapeutic 
measure in the acute stage. I can think of no other 
therapeutic measure so dangerous and so useless in 
treatment. 


The exposure of the patient’s body to more poison 
ivy oleoresin while he is suffering from a dermatitis 
due to the resin is a completely outmoded procedure. 
Although there may be some discussion on desensitiza- 
tion of the individual when he is free from derma- 
titis, there can be no discussion on the use of oleo- 
resins for active therapy. Also, it is my experience, that 
oleoresin desensitization in cases of poison ivy derma- 
titis is only of small value. Some patients feel they have 
fewer attacks of poison ivy dermatitis after desensitiza- 
tion, but I have yet to find a significant change in 
the patch-test reaction to poison ivy oleoresin before 
and after such attempted desensitization. 


Dr. Johnny Blue, Oklahoma City, Okla. 1 just want 
to stress one precaution and ask for some suggestions 
from the group here on the oleoresin tests, using them 
in the family groups. I have run into considerable 
difficulty in putting these on and having one of them 
spread over the whole mass and mask the whole test. 
The patient was in much distress and I was no fur- 
ther along in determining the causative factor. I have 
suggested to Hugh Graham that he change his plaque 
or pattern on the back and take out some of the chief 
offenders and not put them in with the rest of the 
family group. In that way it might avoid the spread 
of one particular substance to which a patient is par- 
ticularly sensitive. 


I wonder if some of the others of this group have 
had such experiences and what they do about it. 


Dr. Johnston (Closing). In answering Dr. Blue’s. 
question, our technic is to use five rows across the 
entire back, and five rows deep. In other words, the 
back is divided off into 25 squares, which puts the 
tests at least three inches apart. We, of course, do not 
use a botanical family as a group. 
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We place our common offenders at the periphery 
of the test area; in other words, if the back is divided 
in the manner described, we put one of the common- 
est at the top of the back, one on the left side, one 
on the right side, and one at the bottom. These are 
the ones we think are apt to get the most violent re- 
actions, such as poison ivy, which is always placed in 
the lower part. In being three inches apart, and using 
this technic, we find very little overlapping. 
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I wish to thank Dr. Bloom for his excellent discus. 
sion and certainly agree with the things he said, | 
want him to know that we do not have any quarrels 
about this over-testing. We feel that one should have 
very specific indications for each patch test which js 
done, with the exception at the very first visit when 
we do two or three from a selected group, demonstrat- 
ing our method to the patient. 
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Laboratory Tests for the General 
Practitioner: I. Urinary Bilirubin* 


DANIEL L. WEISS, M.D., PANAYIOTA ATHANASIADOU, M.D., 
ELEANOR LONG, M.D., and MIRIAM REINER, Ph.D.,+ Washington, D. C. 


For screening purposes, the authors have studied for simplicity, accuracy and speed, the bilazo 
(tablet) and the nitric acid oxidation tests for urinary bilirubin. 


Introduction 


THis STUDY OF URINARY BILIRUBIN TESTS and 
their results was undertaken as part of a 
program of evaluation of clinical laboratory 
procedures which may be suitable for perform- 
ance by both trained and semitrained person- 
nel, not only in laboratories under the super- 
vision of a specialist in laboratory medicine 
but, more especially, in the offices of a general 
practitioner. The evaluation of all of these 
procedures is based on the following concept: 
that such procedures must be simple so that 
manipulative error may be reduced to a mini- 
mum; they must be rapid so that the desired 
information is obtained while the patient is 
still visiting his doctor; they must have va- 
lidity and they must be accurate so that the 
results are not susceptible to misinterpretation. 
In the course of these evaluation studies, all 
of the elements which go into the final con- 
clusions based on the test result were studied, 
including such factors as inherent technician’s 
error and the character of the conclusions 
which may be drawn from the test. 


The determination of abnormal amounts 
of bilirubin excreted in the urine has been 
approached from many points of view. In a 
comprehensive study of all technics available, 
Foord and Baisinger,! in 1940, demonstrated 
that two main categories of tests yielded more 
or less acceptable results: (1) the classical oxi- 
dation of bilirubin to a colored derivative 
compound and (2) the diazotization of bili- 
rubin with a reagent to produce a substance 
with a characteristic color. Either approach 
may use whole urine or urine concentrated 
by a variety of technics, usually involving the 


*Read before the Section on Pathology, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex., 
November 14-17, 1955. 


tFrom the Department of Laboratories, District of Columbia 
General Hospital, Washington, D. C. 


adsorption of the bilirubin on the surface of 
an inert material. Those who have studied 
the problem believe that the diazotization 
principle yields more specific results and is 
more sensitive. 

In order to obtain a large mass of material, 
we have employed both types of procedures, 
the oxidative method of Rosenbach and an 
adaptation of the diazotization method de- 
scribed by Godfried.?> By this double screen- 
ing method, a case-finding technic was estab- 
lished by which not only all patients having 
a specific diazotizable substance in their urine 
are found, but any patient who might have an 
oxidizable substance giving a similar reaction 
to bilirubin in his urine is also subjected to 
study. 


Materials and Methods 


All routine urinalyses performed in the 
Main Laboratories of the District of Colum- 
bia General Hospital were tested simultane- 
ously by the Rosenbach test and the tablet 
diazotization test (which will hereafter be 
referred to as the bilazo test as suggested by 
Sobotka, Luisada-Opper and Reiner).® The re- 
sults for both tests were recorded as positive 
for maximum specific color development, 
trace for specific color development which 
did not reach the maximum for the reaction, 
and negative. Every patient whose urine was 
positive or had a trace reaction was then 
evaluated clinically by history, physical exam- 
ination, analysis of recent therapeutic meas- 
ures such as drugs and transfusions, and by a 
complete battery of liver and biliary tract 
function tests, chemical and radiologic. The 
x-ray examinations were performed at an ap- 
propriate time during the patient’s stay in the 
hospital; the blood for the biochemical 
studies was obtained within 24 hours of the 
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time of voiding the tested urine sample. The 
chemical tests included: prompt-reacting and 
total serum bilirubin concentration by the 
van den Bergh method, total protein, albumin 
and globulin, thymol turbidity, cephalin floc- 
culation test and alkaline phosphatase. In 
some cases, studies of the total and esterified 
cholesterol, bromsulfonphthalein retention, 
prothrombin time, glucose and galatose toler- 
ance curves, and serum amylase levels were 
performed when the basic battery failed to 
clarify the clinical picture. Studies relative to 
blood destruction were made when appro- 
priate. The clinical and laboratory evalua- 
tions were repeated and the patients were 
followed, if necessary, to determine the pres- 
ence, absence and character of liver disease 
or other factors contributing to the urinary 
changes. 


After all the data were accumulated, each 
case was re-evaluated separately to determine 
the nature of the patient’s primary disease 
and to discover any factor which might have 
contributed to the abnormal urinary finding. 
Some of the conclusions from the clinical 
material initiated laboratory experiments for 
clarification and verification. These will be 
described in association with the clinical eval- 
uation which initiated their study. 

During the period of this study, 5,600 un- 
selected urinalyses from approximately 4,500 
patients were subjected to the duplicate 
screening procedure. A total of 171 cases were 
found to have either diazotizable or oxidizable 
substances or both. These cases form the ma- 
terial of this report. 


Results 


SIMPLICITY AND RAPIDITY OF 
PROCEDURES 

Both of the tests employed were simple, 
easily learned by the most inexperienced in- 
dividuals, and were rapid. 

Rosenbach Test. Urine is filtered through 
filter paper and the paper nearly dried. One 
to two drops of yellow nitric acid is dropped 
on the paper. A successive series of rings col- 
ored red, reddish-yellow, violet and blue ap- 
pears if positive. 


Bilazo Test. Five drops of urine are placed 
on a test mat of a cellulose acetate mixture 
which provides a surface for adsorption of 
bilirubin. A reagent tablet is placed on the 
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spot of urine. (The reagent tablet contains 
0.2 mg. of p-nitrobenzenediazonium p-toluene. 
sulfonate, 100 mg. of sulfosalicylic acid, 10 to 
20 mg. of sodium bicarbonate and 15 to 25 
mg. of boric acid.*) The tablet is moistened 
by two drops of water bringing the diazo 
reagent into contact with the adsorbed bili- 
rubin on the mat. A purple color on the mat 
adjacent to the tablet is developed and read 
in 30 seconds. 

Our studies have shown that the bilazo test 
will give readings with as little as 0.04 to 0.06 
mg. of urinary bilirubin per 100 ml. of urine. 
The Rosenbach test is about one quarter as 
sensitive.! 


ACCURACY AND VALIDITY OF THE 


PROCEDURES 


Relationship of Tests to Total Serum Bili- 
rubin Concentration: 


Bilazo Test. To determine if there was 
any relationship between total serum bili- 
rubin and the urinary bilazo test, the data 
was correlated and is presented in table 1. 
This shows three ranges of total serum bili- 
rubin as determined by the van den Bergh 
procedure, 0.0 to 2.0 mg. per 100 ml., 2.1 to 
4.0 mg. per 100 ml., and above 4.0 mg. per 
100 ml. All of the negative urinary bilazo 
tests were found in patients with total serum 
bilirubin levels under 2.0 mg. per 100 ml. 
all of them, as a matter of fact, having values 
of less than 1.5 mg. per 100 ml. This finding 
was highly satisfactory. However, study of the 
trace, or submaximal, results showed that 
these urines came from patients with a dis- 
turbingly wide range of total serum bilirubin, 
the majority falling in the normal range. The 
wide range is also apparent with positive or 
maximal results. In this case there is an ap- 
parent 18 per cent error in which bilirub- 


*Tablets of the given formula and mats are prepared under 
pawl trade mark ‘“‘Ictotest’’ by the Ames Company, Elkhart, 
Indiana. 


TABLE 1 


RELATIONSHIP OF URINARY BILAZO TESTS TO TOTAL 
SERUM BILIRUBIN 


Total Serum Bilirubin (mg./100 ml.) 


Bilazo 0.0 -2.0 2.1-4.0 4.0+ 
Negative 100% 

Trace 91.8% 2.1% 6.1% 
Positive 18.2% 81.8% 


ine. 


OTAL 
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inuria is associated with low or normal total 
serum bilirubin levels. 

Rosenbach Test. The same discrepancies 
were found with the nitric acid procedure ex- 
cept that the spread of total serum bilirubins 
was wider and there was an 11 per cent error 
in the negative nitric acid compared to no 
error in the bilazo negative group. 

From these findings we concluded that, al- 
though there is a general relationship between 
total serum bilirubin levels and urinary bili- 
rubin excretion as determined by the bilazo 
and the Rosenbach tests, the relationship was 
certainly of questionable validity in any par- 
ticular instance. 


Relationship of Tests to Prompt-Reacting 
Serum Bilirubin Concentration: 


Bilazo Test. Following the suggestions of 
Watson, Ham, and others that there is a more 
critical relationship between urinary _bili- 
rubin excretion and concentration of prompt- 
reacting bilirubin in the serum, the correla- 
tion of these two tests in our group of cases 
was examined. Table 2 shows the prompt- 
reacting serum bilirubin levels in patients in 
whom the urinary bilazo test was negative. 
Although most had concentrations of less 
than 0.2 mg. per 100 ml., a good number 
spread to significantly higher values. 


Analyses of the patients who had trace 
bilazo results in the urine revealed that their 
prompt-reacting serum bilirubin levels were 
of too wide a range of values to permit us to 
reach any conclusion that there was a specific 
relationship between the two determinations. 
As in the correlation with total serum bili- 
rubin, there was a general but not a specific 
relationship. 

A correlation between the maximal or posi- 
tive bilazo urinary reactions and the level of 
prompt-reacting serum bilirubin concentra- 
tion is somewhat more satisfactory. Ninety- 


TABLE 2 


PROMPT RE-ACTING SERUM BILIRUBIN LEVELS IN 
DISTRIBUTION OF PATIENTS HAVING NEGA- 
TIVE BILAZO TESTS IN MG./100 ML. 


0.0 -0.1 48.0% 
0.11 - 0.2 31.5% 
0.21 - 0.3 6.8% 
0.31 - 0.4 3.4% 
0.41-+ 10.3% 
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TABLE 3 


PATIENTS WITH JAUNDICE HAVING TRACE 
BILAZO URINARY TEST 


Serum Bilirubin (mg./100 ml.) 
Prompt Total Clinical 

Case 1. 2.2 44 Stenosis of biliary duct after correc- 
tive operation. Subsiding icterus. 
Recrudescent activity in portal cirrh- 
osis, rapidly subsiding icterus. 

Case 3. 0.35 0.85 Transient biliary tract obstruction. 
Case 4. 0.67 1.6 Tubo-ovarian abscess with peritonitis. 


Case 2. $2 6.0 


one per cent of the cases had serum levels of 
1.0 mg. per 100 ml. or more. Unfortunately 
this still leaves unexplained a group of 9 per 
cent of the cases in whom values were of the 
order of 0.13 to 0.45 mg. per 100 ml. 

Rosenbach Test. An analysis of the same 
type using the results of the nitric acid pro- 
cedure as the basis for comparison reveals a 
similar, very general correlation with prompt 
reacting serum bilirubin concentration, but 
with even more cases falling outside the limits 
of adequate correlation in each of the three 
categories of negative, trace, and positive 
results. 

These findings led to the conclusion that 
we must look to the individual cases to find 
the factors involved in producing the ab- 
normal urinary results. The cases were 
grouped by associated factors and etiology. 
Since several factors might be operative in a 
single case, such a case would appear in each 
of the etiologic groups, but notation has been 
made in each group of the number of cases 
in which a single factor is operative. 


CLASSIFICATION OF PATIENTS BY 
CAUSE OF JAUNDICE 


Patients with Jaundice. A group of 21 
patients had clinical evidence of jaundice. 
Both the bilazo and nitric acid tests gave 
identical results. Seventeen had positive and 
4 had trace urinary tests. The positive find- 
ings are not surprising, but the trace cases 
require further examination. Of the 4 cases 
having only a trace test in the presence of 
clinical jaundice, 3 were instances of subsid- 
ing icterus. In each of these cases previous and 
later blood studies showed a rapid and pro- 
gressive fall of both prompt-reacting and total 
serum bilirubin. The levels at the time of the 
trace are shown in table 3. The following con- 
clusions can be suggested: (1) bilirubin ex- 
cretion in the urine tends to clear before 


956 
ins 
ne. 
25 
ned 
azo 
vili- 
nat 
ead 
test 
).06 
_| 
as 
3 ili- 
was 
pili. 
lata 
bili- 
rgh 
lto 
per 
lazo 
rum 
ml., 
lues 
ling 
the 
dis- 
bin, 
The 
or 
rub- 
under 
khart, 
ni.) 
4.0+ 
61% 


the serum and tissue bilirubin reaches nor- 
mal levels in subsiding jaundice; (2) case 3 
with very low serum values in the face of 
clinical jaundice in a subsiding phase sug- 
gests that the distribution of bilirubin be- 
tween tissues, serum and urine is not a 
freely and rapidly moving system, but that 
some degree of binding of bilirubin in the 
tissues must take place. 

We have been unable to explain the jaun- 
dice, trace urinary test and upper normal 
serum bilirubin values in the fourth patient 
who had pelvic peritonitis associated with a 
tubo-ovarian abscess. 


Although the foregoing cases are of aca- 
demic interest, the major usefulness of the 
urinary bilirubin tests will not be found pri- 
marily in cases of frank clinical jaundice. In 
those cases the clinician is alerted to the dis- 
ease and will employ many other methods for 
the determination of the character of the 
jaundice. 


Patients with Liver Damage. The next 
group concerns cases in which liver damage 
could be proven. These cases had abnormal 
liver function tests, biopsy evidence of active 
liver disease, or showed damage at autopsy 
soon after the urinary tests were performed. 
The bilazo test was positive in 21 cases, trace 
in 9, and negative in 2. The identical results 
were found with nitric acid test. 


Further analysis of these cases with liver 
damage revealed a_ useful observation 
(Table 4). Whereas the jaundiced cases with 
liver damage fell into the same distribution 
and for the same reasons as were noted pre- 
viously in the discussion of jaundice, the 
nonjaundiced cases showed significant changes 
in the urinary bilirubin tests, both the bilazo 
and the nitric acid procedures showing the 
same changes. Five were positive, 8 were trace, 
2 were negative. The range of prompt-reacting 
serum bilirubin levels in the positive and trace 
cases ranged from a low of 0.17 mg. per 100 
ml. to 7.1 mg. per 100 ml. The vast majority of 
the levels were below 1.1 mg. per 100 ml. The 


TABLE 4 
PATIENTS WITH LIVER DAMAGE (BILAZO TEST) 


With Jaundice Without Jaundice 


Positive 16 5 
Trace 1 8 
Negative 0 2 
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highest level was in a patient who had a sud- 
den bilirubin elevation and, two days after 
the urinary test, developed clinical jaundice 
which had been absent at the time that the 
urinary specimen was voided. This patient 
was subsequently diagnosed by liver biopsy, 
function tests and clinical course to have viral 
hepatitis. The rest of this group of patients 
had, variously, progressive portal cirrhosis, 
recrudescent alcoholic hepatitis, pericholan- 
gitis and cholangiolitis, and impending he. 
patic coma. 

The conclusions drawn from this group of 
patients are: (1) as noted by other authors,? 
the pre-icteric phase of viral hepatitis may 
have a detectable amount of bilirubin in the 
urine; and (2) active liver parenchymatous 
damage without jaundice and without marked 
elevation of serum bilirubin levels can be 
correlated with various degrees of urinary 
bilirubin activity, according to the tests we 
employed. Whether the reacting material in 
the urine in these cases is actually bilirubin 
or may be some other product reflecting im- 
paired liver function, we are not prepared 
to state at this time. 


In contrast, the two negative cases in the 
liver damage group were: (1) a patient with 
portal cirrhosis and a_ well-developed col- 
lateral venous pattern but without abnormal 
liver function test; and (2) a patient with 
residual viral hepatitis with minimal chem- 
ical abnormalities. Although we cannot state 
that these patients did not have any degree 
of active or progressive parenchymatous liver 
damage, we believe that they may be in a 
quiescent phase of their disease. 


Patients with “Pure” Biliary Tract Disease. 
The next group studied were those patients 
in whom there was clear evidence of disease of 
the biliary tract and equally certain evidence 
that there was no element of liver damage, by 
both biochemical studies and liver biopsy. 
These cases were hard to find and only four 
cases met these criteria. They are reported 
for the sake of completeness. All four cases 
presented trace urinary bilazo tests, and the 
nitric acid test presented three with a trace 
and one positive. Two of the cases were previ- 
ously discussed in relation to their subsiding 
icterus, two were anicteric. All but one of the 
prompt-reacting serum bilirubin levels were 
less than 0.35 mg. per 100 ml. We can draw 
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no conclusions from this small group other 
than to repeat reference to the trace results 
associated with subsiding jaundice. 

Patients Receiving Chlorpromazine. Be- 
cause of the present interest in the induction 
of intrahepatic bile stasis in occasional pa- 
tients receiving chlorpromazine (Thorazine), 
our series was analyzed from that standpoint. 
A total of 19 patients received chlorproma- 
zine. In 11 of these patients we could discover 
no other possible reason for the appearance 
of bilirubin in their urine. In these 11 cases, 
6 had trace bilazo urinary results. The 6 trace 
cases had prompt-reacting serum bilirubin 
levels of 0.05 to 0.17 mg. per 100 ml. in 5 
instances, and 0.5 mg. per 100 ml. in the 
sixth. All 6 cases had total serum bilirubin 
levels under 1.2 mg. per 100 ml. 

By the nitric acid procedure, every one of 
the 11 cases had clearly detectable but sub- 
maximal specific color development. None of 
these patients had serum bilirubin levels 
higher than those described with the bilazo 
results. 

In order to determine whether chlorproma- 
zine itself could produce the same color re- 
acting as does bilirubin, various dilutions of 
the drug were prepared in saline and in nor- 
mal urine. These were tested by both tech- 
nics. With each test, all concentrations of 
chlorpromazine above 0.014 mg. per ml. of 
diluent gave trace reactions. In no instance 
was a full positive obtained. 

We must conclude that the clinical admin- 
istration of chlorpromazine results in the 
urinary excretion of a material, either the un- 
changed drug or some derivative thereof, 
which is capable of producing a slight but 
clearcut diazotization reaction with bilazo 
reagent and oxidizing with nitric acid to pro- 
duce a color reaction. The color developed is 
poorly distinguishable from that seen with 
bilirubin. 

In addition, we have seen three instances 
of porphyrinuria in patients receiving chlor- 
promazine, and one case with an experimental 
derivative of that drug. In these cases the 
porphyrin color development with nitric acid 
oxidization completely overshadows the more 
familiar reactions. 


Patients Destroying Blood. By analyzing 
those patients whose history, therapy, and 
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laboratory status led us to believe that they 
might have been destroying blood at an ab- 
normal rate, we find a significant number 
with abnormal urinary bilirubin tests. Here 
again, the nitric acid and the bilazo pro- 
cedures gave identical results. In the group 
showing endogenous blood destruction there 
were four cases without other reason for bili- 
rubinuria, all of whom had positive or trace 
urinary results. These were cases in which 
blood destruction by intravascular hemolysis, 
congenital hemolytic disease, or massive 
bleeding into the peritoneal cavity had oc- 
curred and an increased rate of hemoglobin 
degradation would have been expected. The 
prompt-reacting serum bilirubins were all 
under 1.0 mg. per 100 ml. It is consistent that 
the prompt-reacting bilirubin would be low 
in these instances. The total serum bilirubin 
varied from 0.25 to 35.6 mg. per 100 ml. 

Since about 10 per cent of hemoglobin is 
degraded to bilirubin,’ it would not be totally 
unexpected to find small amounts of bili- 
rubin in the urine a short period of time fol- 
lowing the hemolysis. This in no way con- 
tradicts the observation that acute hemolytic 
jaundice patients will not have bilirubin in 
their urine. 

In a small group of patients who received 
blood transfusions within 21 days preceding 
the urine examination, there were 8 cases in 
whom no other factor for bilirubinuria could 
be found. Of these 8, 6 showed trace results 
by both tests used. Further observations on 
another group of 60 patients receiving 1,000 
ml. of blood by transfusion revealed that, 
within 14 days of the transfusion, about 60 
per cent will show a trace result by the bilazo 
test. This study is being continued. 

Other Cases. This group of cases com- 
prises what we must designate as errors. The 
bilazo test was positive in 1 and a trace in 23 
cases in which no reason for the abnormality 
was discernible. In contrast, the nictric acid 
test was positive in 3 and a trace in 36 cases 
in the same category. This comparison illus- 
trates a more marked lack of specificity of the 
nitric acid oxidation method. 

The 24 cases in which the diazotization gave 
abnormal results were intensively studied. 
Some of the cases may have had bilirubinuria 
although our studies did not verify this fact. 
The types of diseases are illustrated in table 5. 
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TABLE 5 


CASES HAVING TRACE OR POSITIVE URINARY BILAZO 
; TEST WITHOUT CLEARCUT REASON 


Principal Disease 
Pancreatitis 3 
Tissue destruction 4 
Psy choses 3 
0 
§ 
9 


Number of Cases 


Heart disease 1 

Pulmonary disease 1s 
Genitourinary disease 

Venereal disease 4 
Miscellaneous 10 


The three cases of pancreatitis may have 
been associated with liver and biliary tract 
disease, as they so often are in pathologic ob- 
servations, but this was not marked enough 
to permit clinical recognition. The four cases 
involving destruction of large units of tissue 
suggest that myoglobin destruction may be re- 
flected in the urinary excretion of bilirubin 
or some similar compound. The recent dis- 
coveries of metabolic abnormalities in some 
psychotic conditions offers an area for specu- 
lation regarding the urinary abnormalities in 
that group. That line of investigation is being 
pursued at present. The remainder of the 
cases must be designated as false positives. 

Technician’s Error. Aberrant colors de- 
veloped in the bilazo test present a problem. 
Individual technicians who were inexperi- 
enced with the test occasionally had difficulty 
interpreting the color reactions. If the re- 
action is read in 30 seconds and if all colors 
other than the specific one described for bili- 
rubin are disregarded, this objection is, in the 
main, eliminated. There are occasional cases 
in which a nonspecific color obscures the bili- 
rubin reaction, and in these cases the test is 
of no value. With brief experience and care- 
ful procedure, the technician error is reason- 
ably low. 

The nitric acid test poses a similar prob- 
lem, but of greater magnitude. Nonspecific 
color development occurs frequently. The 
errors of misinterpretation are higher than 
with the bilazo test. 


Conclusions 


1. From the standpoint of simplicity and 
speed, both the diazotization tablet method 
and the nitric acid oxidation method for the 
determination of increased urinary bilirubin 
excretion are equally adequate. The diazotiza- 
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tion method has the advantages of greater 
sensitivity and less nonspecific color develop. 
ment. 

2. The relation of urinary bilirubin ex. 
cretion, as tested by the methods discussed, to 
the concentrations of total and prompt-react- 
ing bilirubin in the serum is only a general 
one, and has no direct causal significance. 

3. The results of both procedures indicate 
that the following factors must be considered 
in the interpretation of abnormal tests: 


(a) There may be a normal level of urin- 
ary bilirubin excreted during a rapidly 
subsiding jaundice; 

(b) Patients in the pre-icteric phase of in- 
fectious hepatitis may have a detect- 
able increase in urinary bilirubin ex- 
cretion; 

(c) Active parenchymatous liver damage 
without jaundice and without marked 
elevation of serum bilirubin levels may 
be associated with varying degrees of 
urinary bilirubin activity; 

(d) Drugs may react with the test reagents 
to produce reactions susceptible to mis- 
interpretation. This has proven to be 
the case with chlorpromazine; 

(e) Increased rates of blood destruction, 
either for intrinsic reasons or following 
sizable transfusions, may be associated 
with slight bilirubinuria within the 
two week period following the trans- 
fusions or the hemolytic episode. 

4. Another small group of metabolic ab- 

normalities that may be associated with urin- 
ary bilirubin-like activity has been suggested. 


5. With the aforementioned factors of in- 
terpretation in mind, the diazotization tablet 
method for determination of abnormal 
amounts of bilirubin in the urine is highly 
suited for use by both trained and _ semi- 
trained personnel, and is the best method now 
available for use by the general practitioner. 


6. We believe that a test for the presence 
of abnormal amounts of bilirubin in the 
urine should be part of the routine laboratory 
study of all patients. 

7. The results of this study indicate that 
3.5 per cent of patients subjected to this 
screening technic had abnormal urinary bili- 
rubin tests. 
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The Relationship of Life Stress to 
Gastrointestinal Symptoms and 


Disease: Question and Answer Period* 


Moperator: STEWART WOLF, M.D., Oklahoma City, Okla. 
PANELIsts: GORDON McHARDY, M.D., New Orleans, La., 
N. C. HIGHTOWER, M.D., Temple, Tex., JOSEPH B. KIRSNER, M.D., 


Chicago, Ill. 


Almost daily i in his practice the physician encounters symptoms, known as “functional” 
“neurotic,” which arise in the gastrointestinal tract. This discussion considers the — 
lying psychologic and physiologic disturbances which produce the clinical picture. 


Moderator Wolf: The purpose of this panel 
is to discuss three general points: First of all, 
to describe what we mean by life stress; 
second, to indicate whether or not it is rele- 
vant to gastrointestinal disease and, if so, by 
what mechanisms; and third, to consider what 
we can say about therapy. 

I thought it would be well to begin by 
suggesting a definition of life stress and then 
have the members of the Panel criticize it 
and modify it according to their own lights. 

One might say that a stress is any force 
which taxes, or places a strain on the adap- 
tive mechanisms of the individual. Thus, ex- 
tremes of heat and cold may be stresses, 
changes in atmospheric temperature, and so 
on, may act as stresses. The use of the term 
“life stress” implies that the force derives not 
from an intrinsic quality of the event but 
from its meaning to the individual. Thus 
under some circumstances and to some indi- 
viduals, an event may be stressful, under 
others and to others it might not. A death in 
the family, a raise, or failure to get a raise, 
or promotion at work, or the attitude of a 
wife might or might not be stressful, depend- 
ing on the unique experience of that indi- 
vidual. 

Dr. Kirsner, what about that? Does that 
cover your conception of stress, or would you 
like to modify that? 

Dr. Kirsner: I think that definition is a 
very comprehensive one and covers in gen- 
eral the basic principles. I often find it very 


*Presented before the Section on Gastroenterology, South- 
ern Medical Association, ot? Ninth Annual Meeting, Hous- 
November 14- 17, 1955. 


ton, Tex., 


difficult to define life stress; I also find 
that workers in the field use varying defini- 
tions. I would say another way of defining 
stress would be any situation, whether it be 
real or assumed, that threatens the security of 
an individual in his particular environment. 

There is also the question of the awareness 
to the individual of the implications of a 
situation. A situation may create stress with- 
in us without our being aware of it. 

I think we might simply settle on this very 
homely definition, that any situation that is 
“hard” on an individual can be considered 
stress. 

Moderator Wolf: How about you, Dr. Mc- 
Hardy? Would you give us your conception 
of the term? 

Dr. McHardy: The individual item is the 
most important point in evaluating stress. You 
cannot set up controls and evaluate one as 
against another; it has to have that individual 
element of which stress, or how are you, as an 
individual, getting along with your mode 
of living. 

Dr. Hightower: I would certainly lean 
toward the more homely conception of stress, 
and I certainly go along with Dr. McHardy 
on the individuality. I usually approach the 
problem of stress with a patient in consider- 
ing his relationship to his environment, and 
I use that as a broad term,—his family and 
associates, his community, his job, and the 
way these factors play upon him, causing him 
to change the adaptive mechanisms that Dr. 
Wolf mentioned originally in his broad defi- 
nition of this situation. 


| 
| 
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Moderator Wolf: Well, I think then, for 
the purpose of the audience, we stand in a 
pretty good position to be able to communi- 
cate, since we all view this thing pretty much 
the same way. 

I would like to emphasize what the other 
members of the Panel have brought out, 
namely, the fact that the same event may 
mean entirely different things to different peo- 
ple, and point out that hence the search for 
a standard stress situation is the search for 
the philosopher’s stone, the will-o’-the-wisp. 

Now, let us ask ourselves whether we think 
stress is relevant to gastrointestinal diseases, 
and if so, which ones? 

Dr. Kirsner: I think in the first place there 
is general agreement that life stress does play 
a most important role in diseases of the di- 
gestive tract, not only in terms of the patho- 
genesis of certain specific illnesses, but also 
as a contributory factor in diseases that may 
have a more completely organic basis. So 
there is absolutely no question about that, 
Dr. Wolf. Of course, we can begin from above 
down, the way the peristaltic wave usually 
passes, and we can start with the esophagus— 
I will not attempt to cover the entire anat- 
omy. But I am sure that cardiospasm and 
esophageal spasm would be considered a dis- 
ease in which stress plays an important part. 
I would, of course, mention a rather obvious 
one, peptic ulcer; and perhaps you will want 
Dr. McHardy or Dr. Hightower to continue 
with the list. 


Moderator Wolf: All right, Dr. McHardy, 
would you tell me, first, whether you agree 
with these first two, and then we will go on 
from there. 


Dr. McHardy: I agree with the general 
premise that stress has a great deal to do 
with most gastrointestinal diseases. Secondly, 
as has been expressed, that it is a contribu- 
ting factor in all illness, gastrointestinal as 
well as otherwise. 

In relation to cardiospasm and peptic ulcer, 
whether it be contributing or actually the 
etiologic factor I cannot say, but I would say 
contributing to both. Now, do you want me 
to add further? 


Moderator Wolf: Yes. 


Dr. McHardy: Let us say pancreatitis, 
obesity and chronic ulcerative colitis. 


Dr. Hightower: I should certainly say that 
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life stress is relevant to gastrointestinal dis- 
ease. I think not only in the sense of an 
organic disease but I have been impressed 
with the stressful situation producing symp- 
toms without evidence of organic change. 
Once organic disease develops, and ulceration 
or other disease involving the gastrointestinal 
tract is present, stress certainly can influence 
the development of this disease. To the list 
which has been given, I would add and in- 
clude regional enteritis, so-called functional 
constipation, diarrhea. Dr. Wolf, I believe 
that list will give us enough to work on. 


Moderator Wolf: Would any of you want 
to include gallstones, biliary dyskinesia? 


Dr. Kirsner: I would be reluctant to do it, 
but I would be willing to listen to evidence. 


Moderator Wolf: Let us ask the members 
of the Panel by what mechanism life stress 
contributes to the development of these proc- 
esses. Do we have a mechanism for cardio- 
spasm? 


Dr. Kirsner: I think that we have a mecha- 
nism for cardiospasm and I think we have a 
mechanism for all the other diseases, too. 
Some of them are theoretical perhaps, some 
of them are real. I think the cardiospasm 
is a disturbance in the dynamics of the esopha- 
gus in which the sympathetic nervous system 
is predominant. I think there is some ana- 
tomic evidence to support that view, such as 
atrophy of ganglion cells of the myenteric 
plexus of the esophagus. And so, in that 
situation, I would say that there was a neu- 
rogenic type of mechanism, perhaps condi- 
tioned by anatomic changes. 


Moderator Wolf: What about peptic ulcer, 
Dr. McHardy? Do you think that the case 
is better for the parasympathetic impulses 
traveling along vagus nerves, or do you think 
it is better for the adrenal cortex, or does it 
seem to be likely that it is a combination 
of the two with reference to the production 
of the gastric hyperfunction associated with 
peptic ulcer? 


Dr. McHardy: I would like to think that 
it was a combination of the two. 


Dr. Hightower: I think we could describe 
a number of mechanisms that probably are 
influencing factors; the neurogenic mechanism 
that Dr. Kirsner has mentioned, hormonal 
influences, and then I think a definite con- 
tributing factor involves genetics. I have re- 
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cently seen four members of a family all of 
whom have the same type of gastrointestinal 
tract, and I have come to the conclusion that 
they must have inherited this type of gastro- 
intestinal tract. It is a particularly susceptible 
organ system in these individuals. 

I think those of us who see patients with 
gastrointestinal symptoms and diseases are im- 
pressed with the fact that this organ system 
probably can mirror our emotions and our 
relationships to our environment better than 
any other organ system, but I think there are 
multiple mechanisms. 

Moderator Wolf: Dr. Kirsner, would you 
dissect the adrenal from the vagus influence? 

Dr. Kirsner: I do not know that I can com- 
pletely. In the first place, I would like to 
separate gastric ulcer from duodenal ulcer. If 
you are talking about neurogenic and _hor- 
monal as different factors, perhaps we ought 
to consider duodenal ulcer first and then take 
up the problem that gastric ulcer may present. 
The general concept, as I understand it, is that 
these factors produce hypersecretion of acid. 
There is no doubt about the hypersecretion of 
acid in patients with duodenal ulcer; we have 
two principal explanations: the neurogenic, 
or vagal mechanism, and the endocrine 
which is by way of the pituitary-adrenal axis. 

I think as the evidence stands today, I 
would vote for the neurogenic mechanism 
as a major factor in the production of hyper- 
secretion and consider that to be the more 
important of the two. I could come back to 
that in a minute, but I would like to say a 
few words about the adrenals. 


There apparently seems to be a good deal 
of surprise as to why the adrenal cortex or 
the adrenal glands should play such a promi- 
nent role in peptic ulcer or in bodily disease 
in general. Actually, when one stops to think 
about it a bit, one will recognize or appreciate 
that in cellular activity, whether it be the 
cells of the stomach, or whether it be the 
cells of the kidney, a proper blending of 
hormonal influences is very important. 

I would expect the adrenal cortex to play 
a role in the normal functioning, or, possibly, 
the hyperfunctioning, of gastric secretory cells. 
However, I think its role has been overempha- 
sized. The evidence that the adrenal cortex 
produces hypersecretion of acid is not as over- 
whelmingly conclusive as some people may 
think. Stimulation of the adrenal cortex may 
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cause hypersecretion of the acid, but indi- 
vidual susceptibility is a very important factor 
and this determines why one person may get 
a secretory response and another not. For ex. 
ample, I have given ACTH to some people 
for as long as 60 weeks in large doses without 
observing any significant rise in gastric se. 
cretion. 

I think the adrenal cortex and steroids may 
have influences apart from the secretion of 
acid, possibly the resistance of the cells. It 
seems to me we have an area here that has 
only just begun to be thought about, what 
the hormonal influence does to the secretion 
of mucus and to other protective mechanisms 
in the stomach. There is a little hint here 
and there that there may be something more 
to this than acid alone. 

Moderator Wolf: Now, would you just 
carry on with your own appraisal of the 
pathogenic mechanisms, as far as Stress is 
concerned, in ulcerative colitis? 


Dr. Kirsner: It is interesting how one can 
apply stress to a human organism and deal 
with peptic ulcer in one situation, and with 
ulcerative colitis in another. The obvious 
thought must be that these people are dif- 
ferent, that their emotional problems are of 
a different type than those associated with 
peptic ulcer. 

I think life stress does play a very impor- 
tant part in the course of peptic ulcer. My 
own view is that ulcerative colitis in its very 
first stages may not be an emotionally con- 
ditioned disease or an emotionally produced 
disease, but certainly very, very soon, or al- 
most as it begins, emotional factors do play 
a most important part, precipitating recur- 
rences and contributing to the complications. 

Moderator Wolf: By what mechanism? 


Dr. Kirsner:, The only mechanism that I 
can identify is that of a neurogenic one, stimu- 
lation of the vagal system, or the counterpart 
of the vagus nerve as it reaches the lower 
portion of the colon. One can produce in 
animals, for example, bloody diarrhea and 
a friable bleeding mucosa by the injection of 
pharmacologic agents to stimulate the para- 
sympathetic nervous system. Of course, one 
then is tempted to speculate, “Well, this is 
an experimental situation, true, but what if 
this were continued?” Could this not be a 
partial explanation, at least for the situation 
as it occurs in man, particularly when one 
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recognizes the experiments of our own Mod- 
erator here, Dr. Wolf, and others who have 
shown in a perfectly, apparently normal, in- 
dividual, one can produce changes in the 
physiology of the colon under clinically in- 
duced stressful situations. 

Put all these facts together, and it seems 
to me that there must be a very important 
role for the neurogenic mechanism. Now, 
whether hormonal influence has played a 
role or not, I am not sure. One investigator 
told me a few weeks ago that he thought that 
just as in the ulcer problem, the adrenal cor- 
tex is playing a role in ulcerative colitis but 
he did not elaborate on the possible mecha- 
nism. 

Moderator Wolf: Could I just make one 
point in passing, here. The best evidence as 
far as the production of the gastric hyper- 
function typical of peptic ulcer and possibly 
pathogenic of peptic ulcer, and the colonic 
hyperfunction associated with ulcerative co- 
litis implicates, as Dr. Kirsner said, the vagus 
in the case of the stomach and the sacral 
plexus in the case of the colon. That brings 
up the very important point about the old 
idea of vagotomy and sympathicectomy. When 
Eppinger and Hess introduced their concep- 
tion to begin with, it was their notion that 
a person shot off all his vagus fibers at once, 
or that he shot off all his sympathetic fibers 
at once. If this were so peptic ulcer and ul- 
cerative colitis would occur together quite 
frequently. Of course, they do not. They oc- 
cur very rarely in the same individual, and 
now we know that one may have an increased 
vagal activity, or a parasympathomimetic ac- 
tivity in one portion of the body and a very 
short distance away, none at all. 

Recent work in connection with peptic ul- 
cer has brought this into focus. We know 
that if we take parasympatholytic drugs, such 
as atropine, Banthine, etc., we get dryness of 
the mouth as well as sometimes a hoped-for 
decrease in gastric acidity. And yet, in peptic 
ulcer there is evidence that the salivary ac- 
tivity is somewhat less than it is in the normal 
individual. Despite their proximity vagal 
stimulation is less in the mouth than it is in 
the stomach. 


Now, Dr. McHardy, I wonder if you would 
carry on with pancreatitis and give us some 
Suggestions about the possibilities of mecha- 
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nisms whereby stress might play a role in pan- 
creatitis. 

Dr. McHardy: Actually, I am not going to 
be of much help in that portion, and I am 
wondering if the Panel could help me. 


The reason I mentioned pancreatitis was 
that I feel somewhat to the opposite about 
pancreatitis, but in our particular community, 
there is an individual who is stressing pan- 
creatitis as a stress disease, and I am looking 
for arguments on the other side of the fence. 


Moderator Wolf: Does anybody have any- 
thing to suggest on this point? Dr. High- 
tower? 

Dr. Hightower: No, except possibly in a 
secondary way, a stressful situation that would 
lead an individual to become an alcoholic, 
stressful situations that we have already dis- 
cussed which would increase gastric secretion, 
the hydrochloric acid being the triggering 
mechanism for the release of secretin, or at 
least one of the most important ones. I can 
visualize neurogenic influences on the pan- 
creas as easily as I can on the stomach or the 
colon. 

Dr. Kirsner: I think Dr. Hightower’s idea 
of the neurogenic stimuli perhaps increasing 
the enzyme output of the pancreas might be 
one explanation. I think Dr. McHardy’s col- 
league, though, goes beyond these concepts. 


Moderator Wolf: There is only one piece 
of experimental evidence that I know of. Ac- 
tually, this is an area that has not been 
worked over very much, perhaps because of 
its inaccessibility. But Bachrach in Los An- 
geles made some studies in which he was 
able to demonstrate a marked increase in pres- 
sure recorded from the common bile duct 
during the stress of an interview. He felt that 
there occurred a spasm in the region of the 
sphincter of Oddi and that possibly stress, if 
it did play a role in either gallstones or 
chronic pancreatitis, might do so by this route. 

I do not think there is very much more 
that can be said about it. This is an iso- 
lated observation. I am sure it is a correct 
one. The relevance to the disease process still 
has to be established. 

Dr. Kirsner: Would you not hate to have 
to tell a patient with the pain of acute pan- 
creatitis to relax? 


Moderator Wolf: Well, it is hard to relax 
with acute pain due to anything. I do not 
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think that would be any argument against 
the possibility that these processes were being 
initiated by muscle spasm in the region of 
the sphincter. I think that has to be an open 
question, until we have some evidence on it, 
one way or the other. 

Let us carry on to obesity. 


Dr. Hightower: My conception of obesity 
is a very simple one. It is simply taking in 
more calories than the individual burns up 
and that leads to the deposit of fat. 

What causes the individual to take in 
more calories than he actually needs? If one 
gets to the point I am trying to answer in 
that question, certainly I think I would be 
faced with the point of admitting that stress 
situations in some individuals can lead to 
overeating. I think many times it is a familial 
custom. 

I recall a young girl, 14 years of age, who 
weighed 220 pounds; she was brought in be- 
cause of the problem of obesity and her 
mother weighed about 240 pounds. I am sure 
that habits enter into the matter also. I am 
sure there are many insecure individuals 
who take to eating possibly to allay some 
of their anxiety or insecurity. But only in 
that sort of way would there be a relation- 
ship. 

Moderator Wolf: Has it been suggested that 
it would be related in any other way? 

Dr. Kirsner: Oh, yes. As a matter of fact, 
there is a very important school of thought 
which relates obesity or considers obesity, 
with the exception of the special endocrine 
problems, to a serious psychiatric disturb- 
ance. This matter was discussed in consider- 
able detail, for example, at the New York 
Academy of Medicine only this year, and it 
was interesting to note on this program the 
prominent role given to the psychiatric as- 
pects. 

Moderator Wolf: Well, was it not the argu- 
ment in general that an individual ate too 
much because of emotional conflicts? Would 
there be any disagreement with Dr. High- 
tower’s position that the genesis of obesity 
is eating. One reason for eating too much is 
emotional insecurity, and perhaps other con- 
flicts such as a compulsive need to eat, and 
so forth. 

Now there is an increasing awareness of 
social pressures and cultural values that have 
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to do with the habits and behavior of jp. 
dividuals as well as organs, and Dr. Hi 

tower mentioned in some places obesity is a 
custom because it is customary to eat a good 
deal. In some countries of the world to have 
a great deal of food available is a sign of 
social prestige. Eating a great deal is a sign 
of being healthy in many communities and 
in many social groups. Thus we have social 
and cultural factors bearing upon obesity as 
well as individual psychologic problems. 


Dr. Kirsner: I am reminded of a patient 
who was five feet tall and weighed 475 
pounds. He was a mechanical genius and 
he built up quite a nice industry. I mention 
that only because he had his own building 
and he built his own cafeteria. This cafe. 
teria was almost exclusively for his own pleas- 
ure. He would get into a battle with his wife 
and then would go down to the cafeteria and 
clean it out, gaining 100 pounds or 150 
pounds. Then he would come into the hos- 
pital, go on a diet with no calories for 30 
days, lose weight, and then go home again 
and start the same thing all over. There 
seemed to be a pretty good correlation be- 
tween psychiatric difficulties and problems 
in this man’s enormous eating, far beyond 
what is required by any social or cultural 
requirement. He was a sick man and his 
disease was eating, fantastic, unaccountable 
quantities of calories. 


Moderator Wolf: Are there questions from 
the group on this general topic? I am pro- 
posing to skip the question of mechanism 
with reference to the remaining points which 
have been brought up in the interest of saving 
time so that we will be able to spend some 
time on consideration of therapy. But I would 
like to ask the Panel members to answer any 
questions referred to them, on anything we 
have covered up to now. Are there any ques- 
tions about mechanism or relevance? 

Before we leave it, I wonder if the Panel 
members would like to comment on whether 
or not we have evidence why one person will 
develop one type of change in the gastro 
intestinal tract and another will develop an- 
other. You have some ideas about that, Dr. 
Kirsner, do you? 


Dr. Kirsner: Yes, I can think at the moment 
of two kinds of evidence: One, there is the 
psychiatric point of view. I think some people 
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would consider it evidence, studies of sig- 
nificant groups of patients to indicate that 
certain people are more susceptible to certain 
diseases because of early life experiences, early 
conditioning experiences, perhaps establish- 
ing certain reflex habits of action, or perhaps 
determining the site of adaptive mechanisms. 
| might illustrate that by giving the psychia- 
trist’s point of view,— that the girl of 20, who 
now has ulcerative colitis, had a very signifi- 
cant factor in her early childhood consisting of 
a traumatic period in which she was toilet- 
trained. This might be regarded as a signifi- 
cant conditioning, a susceptible inducing situ- 
ation. Maybe the other members of the panel 
will want to comment on that. 


There is, however, another piece of general 
evidence, which has been intriguing to me; 
mainly in the nature of anatomic observa- 
tions. I am impressed, for example, with the 
fact that the patient with duodenal ulcer has 
an increased number of parietal cells in the 
stomach on biopsy. I realize that there are 
flaws in the technic, but there have been a 
number of students who have approached this 
problem with different technics. Cox, in 
measuring the general size of the stomach, 
and Tongan, in estimating the secretory sur- 
face, and others utilizing direct biopsy studies 
found an increased number of parietal cells 
in patients with duodenal ulcer. Was the 
impetus for that genetically induced, or was 
it because that individual’s stomach re- 
sponded more to stress, so that in the course 
of time, as a result of neurogenic or hor- 
monal influence or both, the cells were stimu- 
lated to grow and enlarge and function more 
actively? That is a question I cannot answer. 
Dr. Bargen and his colleagues, and Dr. Dock- 
erty have described some pertinent changes 
in the colon; for instance, in ulcerative colitis 
there is an increased number of ganglion 
cells, and they believe they have accounted 
for the factors of contraction and shrinkage of 
the bowel. That interests me a good deal be- 
cause Dr. Steiner, one of our own patholo- 
gists, 10 years earlier had made the same ob- 
servation. Again the same questions: Are there 
anatomic, are there as yet undefinable cellular 
characteristics that we cannot measure which 
determine whether a particular organ in a 
particular individual will react in a certain 
way? I think it is interesting to speculate 
on that, but I do not know that I can go 
much beyond pointing out the possibility. 
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Moderator Wolf: Dr. McHardy, would you 
like to comment further on that? 

Dr. McHardy: Only one other suggestion. 
Of course, Dr. Wolf's old man, Tom, as I 
gather, used to have depression in motility, 
depression in secretion, and depression in 
hyperemia with fear and sadness. Creedon 
and Walker’s female patient, upon fear and 
sadness, had hypersecretion and hypermotility 
and excess hyperemia, as well as with resent- 
ment and other factors. These stimulated 
Tom to the opposite reaction. The female 
patient, with any type of reaction, showed 
hypermotility, hypersecretion, and a hyperemic 
pattern. I believe Walker tended to conclude 
that perhaps that was why there were more 
ulcers in males than in females. That, per- 
haps, gives us some clue. I am sure Dr. Wolf 
could give us a lot more on that particular 
subject. 

Dr. Hightower: Before we leave this inter- 
esting discussion of mechanisms, I think there 
is one point on which maybe other members 
of the Panel will not agree with me. Actually, 
I think we have very little evidence that emo- 
tional stress or strain can initiate any of the 
disorders we have on the board, with possibly 
the exception of duodenal ulcer and the 
symptoms in the absence of organic disease. 
I feel that once the conditions have been 
established, our life situations can certainly 
modify and influence the development of 
the disorder. But I am not convinced that 
we really have adequate evidence. There are 
many people that have a stormy bowel-train- 
ing period who never develop ulcerative co- 
litis. 

Moderator Wolf: Do you have some sub- 
stitute evidence for the genesis of these dis- 
orders? 

Dr. Hightower: No, but I think the data 
that have been presented to support the 
condition that we are discussing are incom- 
plete, with the possible exception of that for 
peptic ulcer and in the absence of organic 
disease when the patient is constipated or 
having diarrhea, so-called functional disturb- 
ance. 


The way I look at these disorders and the 
way I usually explain it to the patient is that 
they have an abnormality of function rather 
than structure of the gastrointestinal tract, 
and that we can go into that further under 
therapy. 
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Dr. McHardy: May I ask Dr. Hightower 
a question? Would he feel that perhaps the 
symptoms, in the absence of organic disease, 
which so often precede some of these condi- 
tions might have been the origin or precipi- 
tant of the organic condition? 

Dr. Hightower: I will not say that it is 
impossible. It has been stated that patients 
who have ulcerative colitis, in which the dis- 
ease begins in the rectum, frequently have 
had periods of constipation preceding the 
disease. But from my personal experience, in 
trying to correlate the past experiences of 
the patient with what he has when he comes 
in with gastrointestinal disease, I believe it 
is hard to attach too much significance to it. 


Dr. Kirsner: I would like to raise the ques- 
tion also, Dr. Hightower, what do you mean 
by changes of function as opposed to struc- 
ture, and where do you draw the line? 


Dr. Hightower: I think we can have func- 
tional changes in the gastrointestinal tract 
say, for instance, the colon, the so-called hy- 
permotile colon with diarrhea, without hav- 
ing structural changes that we can identify 
on microscopic examination, x-ray examina- 
tion, or any of the measurements which we 
apply to the organ. They will all be normal 
and the patient says, “Yes, but I still have 
this difficulty.” I find it sometimes difficult 
to explain that away unless one looks for 
changes in the way the organ is functioning 
without demonstrable structural changes such 
as ulceration. 


Dr. Kirsner: I think what you say is true, 
but I bring up the question to try to make 
another point, and that is, do we really know 
what a functional disturbance is? Do we know, 
for example, what colon motility actually 
means beyond what we can see in terms of 
an increased number of bowel movements? 
What is happening to the nerve structure? 
What is happening to the cells? 

I think we are on the verge of an era 
where we may be learning a little bit more 
about the chemistry and biology of so-called 
mental disorders; perhaps we ought to keep 
an open mind about what a functional situa- 
tion does biologically and chemically to the 
organism. Perhaps, Dr. Wolf, you ought to 
comment on that. 


Moderator Wolf: I do not think we can 
continue to spend further time on this gen- 
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eral question because of what we have to 
accomplish, but I might say in passing that 
there are two questions which involve prob. 
lems of communication; one of them has to 
do with the concept of cause and etiology. 
Whoever said there was a cause for any dis. 
ease? Dr. Rene Dubos, who spent most of his 
life studying tuberculosis, now says that the 
only thing he knows about tuberculosis js 
that he is sure the tubercle bacillus, although 
it is altogether essential to the development 
of the disease, has very little to do with 
whether or not you get it. I think we find 
the appropriate stimuli in suitably susceptible 
individuals lying at the bottom of all disease 
processes. It might be much more profitable 
for us to throw out of the window all ques- 
tions of ultimate cause. You have not proved 
that so-and-so causes so-and-so. Let us just 
ask ourselves, as we would in a mass action 
equation in chemistry, what has been proven 
to be relevant, or what has been shown to 
be pertinent to this problem, and let us not 
try to be exclusive about it. 


The other point is, just to elaborate fur- 
ther Dr. Kirsner’s point, there is a good deal 
of evidence that what we would define as 
functional with the various rough tools of 
the twentieth century may lead to structural 
change or to a susceptibility to structural 
change, and I point particularly to hyperemia 
and to engorgement of the mucous mem- 
branes. We know that an individual may 
develop an engorged mucosa because of a 
stressful situation. His stomach may bleed 
following minor trauma that would not cause 
him to bleed otherwise. Then you may or 
may not have a nidus for the development 
of an ulcer. 

When we emphasize distinctions in our 
thinking between cause and mechanism and 
between structure and function we are relying 
on comfortable old categories. As we learn 
more about physiology, however, we find such 
abstractions less useful than they used to be. 

I think we need to turn to the question 
of therapy and wrestle at once with the ques 
tion: Do we have ways of interrupting these 
processes? 

Now, let us forget for a moment everything 
that is not related to our Panel today, namely, 
the relevance of life’s stress. We have talked 
something about the mechanisms whereby 
life’s stress can visit its effect on organs. We 
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are in pretty general agreement about that, 
put do we have ways, pharmacologic, surgical, 
psychotherapeutic, and otherwise, of inter- 
rupting these processes. 

Dr. McHardy, would you start off on that? 

Dr. McHardy: Therapeutically, we have in 
our hands certain drugs which, for the first 
time, do effectively curtail the activity. Cer- 
tainly the drugs such as the Banthine group, 
the anticholinergics in general, which while 
they do not completely inhibit gastric secre- 
tion, do curtail it and do curtail motility in 
the stomach and in the proximal small bowel. 
There are among the group some of which ap- 
parently do influence the large bowel, but 
the measurement there is a great deal more 
difficult. 

From the viewpoint of drugs beyond that, 
perhaps we might think in terms of steroids 
in ulcerative colitis which, however, certainly 
do not inhibit stress as far as we know. Are 
you speaking of drugs that do inhibit? 

Moderator Wolf: ‘That interrupt the 
mechanism somewhere along the line. 

Dr. McHardy: I am going to stop with the 
anticholinergics. 

Moderator Wolf: Dr. Kirsner, would you 
comment further on this general subject? 


Dr. Kirsner: It is pretty hard to think of 
drugs that will interrupt this activity with 
the exception, perhaps, of the anticholinergic 
compounds, sedatives, and so-called tranquil- 
izing agents. I suppose they can, in one way 
or another, interrupt the cycle, or perhaps 
suppress it. We have other ways of doing it. 
Those of us who believe in Dr. Dragstedt’s 
views on the subject have seen patients in 
whom we would agree that the cutting of the 
vagus nerve is a surgical means of interrupt- 
ing a mechanism for producing hypersecre- 
tion as a result of stressful situations, or neuro- 
genic stimulation. 


I am reminded of the story of a patient,— 
a young fellow of 25 with a duodenal ulcer 
who was having studies of gastric secretion. 
It so happened he was given an extract of ma- 
terial which completely suppressed gastric se- 
cretion. He was secreting a lot of acid and now 
the acid was entirely gone. It also happened 
that a psychiatrist, who had been called in to 
see the patient, came inadvertently at that par- 
ticular time, and his comments and his pres- 
ence so enraged the patient that he threat- 
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ened to throw the psychiatrist out of the 
window; at the same time his stomach re- 
acted by overcoming the drug-induced block- 
ade and the acid secretion returned. When the 
psychiatrist left, the drug again resumed its 
effect and there was no acid. This patient sub- 
sequently had a vagotomy and the acid secre- 
tion was reduced to normal levels; the same 
psychiatrist was brought back to the room, 
and the patient developed the same kind of 
emotional response, but now there was no 
rise in the output of acia. So it was a rather 
striking example of a surgical interruption 
of stressful mechanism. 

Moderator Wolf: Dr. Hightower, would 
you care to amplify this and also give us 
your comments on how effective are the 
pharmacodynamic agents in interrupting hy- 
perfunction in either the stomach or the 
bowel? 

Dr. Hightower: Every mechanism has a 
driving force, or stimulus, and to me the 
simplest thing to do, if it can be accom- 
plished, is to remove the stimulus. When I 
approach the problem clinically, if it is a 
life situation or problem or something like 
that, I think that is the place to begin. One 
may eliminate that and the patient may have 
another one soon, but I think that point 
should be considered. 


The effectiveness of the anticholinergic 
drugs which have been mentioned, have been 
proved to be quite good clinically, although 
there was an exhibit at the Houston meeting 
that showed, insofar as bleeding ulcer is con- 
cerned, the incidence of the complication is 
essentially the same. There is no doubt the 
patient can be made more comfortable, and 
I think we can do with pharmacologic agents 
what was done to Dr. Kirsner’s patient with 
the scalpel, if one uses a dose that is effective 
in these patients. I think we do have many 
agents which are advertised to us as being 
effective that are actually ineffective. 


May I ask a question? 

Dr. Wolf: Yes, surely. 

Dr. Hightower: I would like to question 
Dr. Kirsner on the use of the tranquilizing 
agents, particularly in ulcer patients, for in- 
stance. Did he really mean that they had an 
application to peptic ulcer or not. 


Dr. Kirsner: I do not use them, but some 
people do. 
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Moderator Wolf: I think that serpasil does 
definitely increase gastric secretion and hence 
is probably contraindicated for use in peptic 
ulcer, but Thorazine does not. Our own ex- 
perience has been an elaboration of Dr. Kirs- 
ner’s original experiment. We have not seen 
any agent used to interrupt the parasympa- 
thetic effects on the end organ which it has 
not been possible to break through with an 
interview. Since the individual is meeting the 
situations similar to interview throughout his 
day, I think we see the reason why these 
agents have not wiped out peptic ulcer, which 
they have not done. I also feel as Dr. High- 
tower and Dr. McHardy do, however, that we 
should use these agents as far as they will 
carry us; in a good many circumstances they 
will make the job somewhat easier. 


Let us get on to the question of psycho- 
therapy. Dr. Hightower, would you tell us 
what psychotherapy is to you, and what are 
some of the things you do in going about 
managing patients with these disorders? 


Dr. Hightower: I have a very elementary 
conception of psychodynamics. I try to take 
the patient’s problem, his symptoms, the 
manifestations of his problem, and explain 
them to him in a manner in which he can 
understand and I try to show some of the 
ways they are brought about or produced, 
avoiding such words as mechanism; actually, 
what I am trying to teach the patient is to 
understand the mechanisms that are involved 
here. From our discussion you can see we 
actually know very little about these mecha- 
nisms. 


The point that I was trying to make pre- 
viously (and I certainly agree with Dr. Kirs- 
ner and I am not sure that we have reached 
the point where we can demonstrate struc- 
tural changes) was that with the criteria we 
use to measure today, they are too crude to 
pick up changes. I think a frank, sympathetic, 
direct approach to the patient’s problem is 
the one that has served me the best. 


Moderator Wolf: Would you amplify that 
a bit, Dr. McHardy, from your own expe- 
rience? 

Dr. McHardy: The first thing I would say 
is to satisfy the patient with your examina- 
tion, the conclusiveness with which you have 
assured the patient of your knowledge of 
what the situation is in that individual. That 
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is the first essential. Following that, I would 
follow Dr. Hightower’s mode of a superficial 
analysis of just “why.” Sometimes it only needs 
to be superficial and the patient will tell 
you what has caused a good deal of his prob. 
lem. On the other hand, quite often you 
have to know the patient over a period of 
time to realize just what type of individual 
he is, and how much he is holding back. Then 
the question is to have him finally analyze 
the points of stress, recognize them with your 
assistance, and do one of two things about 
them,—either remove the stress or change his 
reactions thereto. That is quite simply said. 
To get it done probably takes an individual 
who can understand the patient, get along 
with him over a long period of time, indi- 
vidualize him in relation to every one of his 
activities, give him symptomatic relief, and 
as you go along, try to teach him what you 
think is the proper mode of living for his 
abilities. 

Dr. Kirsner: Dr. Hightower and Dr. Mc. 
Hardy have certainly summarized the impor- 
tant things with which I agree thoroughly. 
The key in this whole situation, therapeu- 
tically, of course, is the physician, the sym- 
pathetic yet objective physician, who will not 
lose interest in the patient because there is 
not an exciting disease present, and who will 
find out who is sick, as well as what the sick- 
ness may be. I think that about summarizes 
my philosophy of the matter. It is the doctor 
who must take the time and make the effort to 
find out what factors or situations are in the 
patient’s domestic, occupational or social life 
that may contribute in one way or another 
to an aggravation of symptoms or an intensi- 
fication of his trouble. I feel if this can be 
done, it takes precedent over all therapeutic 
measures that I know about. 


Moderator Wolf: I would just like to add 
in passing that the success of the general 
physician or internist who deals in this fash- 
ion with his patients has not been shown to 
be eclipsed by a specialist in psychotherapy. 
That does not mean that we do not need 
psychiatric consultation at times with any 
kind of patient, but there has been a sort 
of inferiority complex in the past few years 
among general physicians and nonpsychiatric 
specialists, that there is some hazard in talk- 
ing intimately with a patient, and that there 
is some hazard in attempting to understand 
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what makes Sammy run. This has been over- 
emphasized. Actually the benefits that accrue 
from the type of approach, attempting to see 
the world through the patient’s eyes, attempt- 
ing to move at a pace that he is capable of, 
and helping him to understand the benefits 
that accrue from this kind of thing outweigh 
a thousand to one the very rarely encountered 
hazards. If we are aware of the danger of 
serious depression when people are brought 
face to face too bluntly with their inade- 
quacies or problems, and if we can pick up 
the beginning signs of panic in a patient and 
use more balm than vinegar at such times, 
and at the same time notice early evidences 
of disorganization, there is not much hazard 
and there is actually a great deal the physician 
and internist can do. 

Just one final note, and I would like each 
of the members to comment briefly on that, 
are there certain prognostic indicators in your 
contact with the disease? Dr. McHardy has 
said that sometimes one has to talk with a 
patient a long while, and several times, be- 
fore one really gets to know him and to see 
the world through his eyes. When you have 
this kind of feeling about a patient, are there 
certain favorable prognostic signs that would 
lead you to work all the harder with this 
patient, or are there unfavorable signs? 


Dr. McHardy: It is pretty difficult for a 
man to measure that type of response. I think 
there are, as one goes along, in addition to 
symptomatic controls, the patient spon- 
taneously tells of the relief of symptoms, and 
the patient becomes a great deal more philo- 
sophic about his illness. If you have handled 
it right, he begins to realize that he is not 
going to get well immediately, he accepts the 
inhibitions of diet and other factors, he is 
very tolerant of what you have told him and 
of what he has to do. On the other hand, if 
he is continuously complaining of the restric- 
tions yeu have placed on him with regard to 
diet, activities and, perhaps, medication, that 
particular individual does not seem to get 
along well in my experience. 

So I would say the general behavior of 
the patient in his reception of the doctor is 
important. Now, as you go along, he may 
begin to think that he does not need to re- 
tum to you any more. I am thinking spe- 
cifically of the duodenal ulcer patient who 


RELATIONSHIP OF LIFE STRESS TO GASTROINTESTINAL SYMPTOMS AND DISEASE 773 


all of us, I hope, try to treat in terms of a 
year or two rather than in months,—when 
that patient after three or four months of 
treatment is entirely asymptomatic and tells 
you he has control of the situation and sees 
no need to return, that is a certain sign of 
success. That individual needs a little more 
instruction on not being too optimistic about 
himself, but certainly you feel good about 
what you have accomplished in this patient. 

On the other hand, if you have gone 
through that same period and have not been 
able to, as the psychiatrists say, develop rap- 
port with the patient, and he is still jockey- 
ing back and forth, then you are failing some- 
where along the line. I do not think you 
can measure it as easily with some of your 
patient entities, but certainly you can with 
the ulcer patient. 

Moderator Wolf: Dr. Hightower, could you 
say a word about prognosis? 

Dr. Hightower: There is one point that has 
impressed me about the patient with duodenal 
ulcer particularly, not so much as to prognosis 
as to how he can best be managed. Sometimes 
I am put in the position in which this patient 
would be better treated surgically because his 
life situations are such, or his type of liveli- 
hood is such that it is going to be almost 
impossible for him to carry out a medical 
regimen. 

I certainly go along with Dr. McHardy on 
the factor that he has mentioned, a patient 
who complains a lot, who does not want to 
stay on the diet, who does not want to take 
the medication,—the patient who goes off 
for a period of time and then comes back 
with other exacerbations. Those are signs that 
we must watch for. Usually I think those 
patients do not do too well under medical 
management. 


Dr. Kirsner: I think what has been said 
on this subject is all correct. I would like to 
make one additional point and that is that 
it is sometimes very difficult to find the 
proper prognostic criteria. I do not think 
that one should be completely discouraged 
by the patient who returns and continues to 
complain a great deal. You may still be pro- 
viding a good deal of support. 

I am reminded of another experience some 
years ago when we referred patients from 
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time to time to our psychiatric department 
and we would get a very nice analysis of the 
situation, but the conclusion was that this 
patient was untreatable and therefore unsuit- 
able for further psychiatric attention. Well, 
the patient was a patient and needed a doctor 
so we treated the patient, and many of them 
did surprisingly well. 

I think there are two points to be drawn 
from that: (1) a psychiatrist is not the best 
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person to whom to send such patients for 
help with certain exceptions; and, (2) do not 
give up. You may be doing more for the 
patient than may be apparent and the pa. 
tient’s complaint may be a nice little safety 
valve for that patient. 

Moderator Wolf: Thank you very much, 
We will bring the Panel to a close now, and 
I would like to thank the members of the 
Panel for their help. 


WASHINGTON COMMITTEE ON ARRANGEMENTS ! 


ADVISORY COMMITTEE 


Charles S. White, Chairman 
Walter A. Bloedorn 

George W. Calver 

Francis M. Forster 


Maj. Gen. Leonard D. Heaton, USA 


THE EXECUTIVE COMMITTEE 


Oscar B. Hunter, Jr., General Chairman 
Ralph M. Caulk 

Harry Lee Claud 

Richard E. Dunkley 

Marcel J. Foret 


Thomas E. Curtin 
James E. Fitzgerald 
Ernest A. Gould 
Raymond T. Holden 
Russel S. Page, Jr. 
Paul R. Wilner 


Rear Adm. H. Lamont Pugh, USN 


Leonard A. Scheele, USPHS 


MEMBERSHIP COMMITTEE 


Alan Frank Kreglow, Chairman 


Robert H. Barter 
William F. Burdick 
James W. Choate 
Milton C, Cobey 
Karl C. Corley 

I. Phillips Frohman 
Herbert S. Gates 
Valentine M. Hess 
Harold Jeghers 
Shirley S. Martin 
Duane C. Richtmeyer 
Clyde P. Reeves 
William T. Spence 
Homer King Vann 
Roger S. Williams 


PUBLICITY AND RADIO 


William B. Walsh, Chairman 
William O. Bailey, Jr. 
C. Willard Camalier 


INFORMATION COMMITTEE 


August Kramm, Chairman 
Raymond F. Chinn 
Wallace H. McCune 
David M. Nolan 
Raymond A. Osbourn 
.Albert I. Robins 

James H. Scully 

James S. Stanton 

Roger S. Williams 


SCIENTIFIC EXHIBITS 


Arthur A. Morris, Chairman 
Richard H. Fischer 

I. Phillips Frohman 

Eugene S. Gladsden 

Preston A. McLendon 
Willard P. McNeill 

W. Robert Perkins, Jr. 
Austin B. Rohrbaugh, Jr. 
Robert C. Rush 


SCIENTIFIC MOTION PICTURES 
Brooks G. Brown, Chairman 


John H. Bayly 

W. K. Billingsley 

C. Willard Camalier 
Harold H. Hawfield 
Emmett P. Madigan 
H. Turner Reuter 
Robert E. Stadelman 
Charles E. Woodson 


ALUMNI AND FRATERNITY 
DINNERS AND LUNCHEONS 


William O. Bailey, Jr., Chairman 
Earl B. Barnes 

James E. Chapman 

Enos Ray 

Edward C. Wilson, Jr. 


GOLF COMMITTEE 


Richard H. Fischer, Chairman 
William J. Evans 

H. Franklin Kreuzberg 
William F. Luckett 

Arthur A. Morris 

Howard P. Parker 


WOMEN PHYSICIANS 


Helen Gladys Kain, Chairman 
Shirley S. Martin 

Esther A. Nathanson 
Margaret M. Nicholson 
Elizabeth Parker 


fi 


an 


VOLUME 49 


INTELLECT 
SUPPLY AND DEMAND: 
WILL MEDICINE’S AWAKENING 
BE TOO LATE? 


The New York Times Magazine of May 
13, carried an article entitled, “Key Men of 
Business—Scientists.” It was an authoritative 
report written by A. H. Raskin who has 
specialized in labor and industry matters for 
the Times for twenty-five years. He describes 
the growing industrial importance of the 
scientist as being typified by the opening of 
the new one hundred and fifty million dol- 
lar General Motors Technical Center, the 
shiniest in a growing network of Industrial 
Laboratories and Research Centers at which 
nearly one million scientists, engineers and 
technicians will be needed to look into the 
future for better things to make and better 
ways to make them. Mr. Raskin’s studies show 
that today industrial research has ballooned 
into a five billion dollar a year enterprise 
conducted in Centers that have more kinship 
to a graduate campus than to an industrial 
plant. These Centers are where the bright 
young Ph.D.’s in physics, chemistry and 
mathematics, many of whom formerly went 
into medicine, now hold high positions work- 
ing with seasoned colleagues under ideal cir- 
cumstances. 


Other equally attractive Research Centers 
where men can work in a university atmos- 
phere are supported by General Electric, Bell 
Telephone, Westinghouse, United States 
Steel, DuPont and others too numerous to 
mention. In addition, industry is financing 
opportunities at Massachusetts Institute of 
Technology, California Institute of Tech- 
nology, Harvard University and other insti- 
tutions of learning. Our university and col- 
lege campuses swarm with representatives of 
industry looking for men with brains who 
can fill their need for scientists and indus- 
trial leaders. 


What is medicine doing? Ask yourself what 
have you done to attract a young intellectual 
into medicine. How many bright high school 
boys have worked in your office, made calls 
with you, gone into the operating room with 
you? What has your local medical society done 


775 


to create such a strong interest in medicine 
in these boys that nothing can alienate them? 
Is medicine looking for men or do we still 
hold to the myth that it is a privilege to study 
medicine? 

Let us investigate this “privilege.” Let us 
compare the opportunity offered by medicine 
to a university valedictorian with those of- 
fered by a career in chemistry, physics or 
other sciences. Consider three such young 
graduates, all of equal ability, equal intellect 
and with equal motivation. One chooses 
chemistry, one chooses physics and one 
chooses medicine. The first two as graduate 
students have the choice of innumerable and 
varied fellowships in their respective sciences, 
all adequately financed by industry, to allow 
them to carry on their graduate research 
work, start a family and live with financial 
security. What of the graduate who chooses 
medicine? First, he must look to his family 
or debts for an average of $3,000.00 per year 
for four years for a total of $12,000.00, not 
counting interest. At the end of the three 
years, the chemist has a Ph.D., the physicist 
has a Ph.D., the medical student has an M.D. 
Again the first two have many opportunities, 
paying excellent salaries with no danger of 
socialization in their field of livelihood, with 
security and no limitation on income. The 
sky is the limit. What does the medical gradu- 
ate have? He has a diploma and a teaching 
internship with room, board, laundry and 
cigarette money. 

Let us project the picture of these three 
outstanding men over an additional six years. 
Granting that each has lived up to his po- 
tential, of the first two, the chemist and the 
physicist, each has a family, owns a home, 
has an insurance program and is in line for 
promotions with salaries and freedom beyond 
what medicine can ever offer. Where is the 
young intellectual with the M.D.? He prob- 
ably has made such an outstanding record 
that he has an offer of an instructorship at 
his Alma Mater or place of training with a 
starvation stipend, or perhaps some well- 
established doctor or group of doctors has 
offered him a salary equal to that the physicist 
and chemist started on six years previously. 
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This offer will carry the understanding that 
if his work is satisfactory, and if he has taken 
all the night calls, and if they like him at the 
end of a year or so, he will move into a 
junior partnership. Medicine is a large in- 
dustry divided into many small individual 
components. Some day medicine may realize 
that it must go into the open market to bid 
and compete for intellect. To do so, scholar- 
ships must be established at the county medi- 
cal society level available to the local boy 
who has been indoctrinated in medicine by 
the men of medicine and who has been as- 
sured by them of a medical education fi- 
nanced by medicine. Will medicine’s awaken- 
ing be too late? 
Lenox D. Baker, M.D. 


AGING AND THE BRAIN 


Although the nervous system obviously is 
only one of the major body systems to show 
the effects of aging, it is an important one 
because of the presumed need for its integ- 
rity in the person’s adjustment to his en- 
vironment. Here, as in other fields of geron- 
tology, much more must be learned before 
medical science will be oriented as to what 
constitutes the “normal’’ aging process, and 
what portion of demonstrable changes may 
be related to disease of the cerebrospinal 
vasculature. In other words, there should be 
a separation of the primary and secondary 
causes of the aging process in the central 
nervous system. 


Critchley! recently has reviewed the neuro- 
logic signs of “normal” aging, pointing out 
that some of these are related probably as 
much to change in the tendons and muscles 
as to alterations in the central nervous sys- 
tem. Thus he catalogues the differences in 
the pupils and their reactions, and in the 
ocular movements. He calls attention to the 
wasting of skeletal muscles, to the tremors, 
to alterations in the deep reflexes, to the 
diminution in the vibratory sense and to the 
mild signs of changes in the extrapyramidial 
tracts characterized in the attitude of general 
flexion. This author then considers the diag- 
noses in his private patients over 70 years of 
age and comments specifically on the senile 
tremor, senile disorders of gait, senile mus- 
cular atrophy and other less common clinical 
manifestations of the aging nervous system. 


1. Critchley, Macdonald: Neurologic Changes in the Aged, 
J. Chronic Dis. 3:459, 1956. 


JULY 1956 


His point is well taken that much more 
effort must be directed to learn of the physio- 
logic, anatomic and histologic changes which 
occur in the aging of the nondiseased oldster. 
It is most important to separate these from 
the changes which are secondary to altera- 
tions in the blood supply, malnutrition, and 
other disease states. 

One method of investigating the physio- 
logic processes of the brain is by the measure. 
ment of cerebral blood flow and oxygen con- 
sumption. Kety? indicates that such studies 
reveal that the values for both cerebral blood 
flow and cerebral oxygen consumption are 
high; the brain actually accounts for 48 per 
cent of the overall oxygen consumption of a 
child under basal conditions. There is a rapid 
fall in these values at puberty, continuing 
through adolescence. The drop, though con- 
tinuous, is more gradual after the third decade 
and into old age. Both cerebral blood flow 
and cerebral oxygen consumption show this 
pattern with a reciprocal change in cerebro- 
vascular resistance. 


What these changes in cerebral blood flow 
and cerebral oxygen consumption mean is 
difficult to say. One hypothesis would assume 
that the common finding of some degree of 
cerebral arteriosclerosis accounts for increasing 
vascular resistance and a resultant slowing 
in metabolic processes, as measured by de- 
creasing oxygen consumption, thereby ex- 
plaining the diminishing acuity of the aging 
brain. Because of certain flaws in this hypothe- 
sis another may be offered. This presumes 
some fundamental derangement of the aging 
brain leading to decreased metabolic demands 
by this organ. It is postulated that this low- 
ered demand for oxygen might result from a 
loss of neurons, deterioration in cellular com- 
ponents, a decrease in neuronal intercom- 
munication, or even a lesser functional need 
because of psychologic and social changes 
which accompany aging. Further studies in 
cerebral arteriovenous oxygen difference may 
cast more light on these hypotheses. 


Because the factor of cerebral vascular 
disease in a high percentage of older persons, 
and because of the studies just alluded to, it 
is only natural that the effect of drugs or 
other factors acting upon, or presumed to act 
upon the blood vessels should be tried. Fazekas 


2. Kety, Seymour S.: Human Cerebral Blood Flow and 
Oxygen Consumption as Related to Aging, J. Chronic 
Dis. 3:478, 1956. 
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and associates* used vasodilating agents, stim- 
ulants, anticoagulants and hypotensive agents 
but were unable to demonstrate any effective 
change in cerebral blood supply. 

The second hypothesis alluded to above, 
namely, some fundamental change in the 
nervous tissue of the aged one, unrelated to 
the state of the blood vessels, has developed 
as the result of a demonstration of certain 
changes in the brain tissue. Himwich and 
Himwich* point to the work of others in the 
study of water content and solids of brain 
tissues in experimental animals as related to 
age. 

There are accumulating data in studies 
of human brains which seem to bear out the 
observations made in animals. The water con- 
tent in young and old brains apparently is 
greater than in the middle years; conversely 
the lipid content appears to be less when the 
fluid content is greater. Also there is some 
evidence that the protein content of the brain 
decreases as age advances. Newer micro 
methods also show changes within the cell. 
These special methods of staining show in- 
creasing amounts of a lipochrome in cells of 
the central nervous system with an advance 
in years. 

The significance of these several observa- 
tions which have been mentioned is as yet 
unknown. Probably much time will need to 
pass before the “normal” aging process is un- 
derstood, whether in the central nervous sys- 
tem or elsewhere. Aging and the care of the 
aged is one of the major problems facing the 
medical profession, as well as local govern- 
mental and community agencies. Surely prob- 
lems of such magnitude deserve a maximum 
of effort in research. It is heartening that 
attention is being given to this vexing 
problem. 


Epiror 


PHENYLBUTAZONE 


This drug under the trade name of Butazoli- 
din has assumed a prominent place in the 
treatment of arthritis, especially rheumatoid 
arthritis. It is a pyrazole derivative which 
was first used in Europe in 1949 and has be- 
come increasingly popular in this country in 


3. Fazekas, J. F., Kleh, Jack, and Alman, R. W.: Evaluation 
of Current Therapy in Cerebral Vascular Disease, 
Chronic Dis. 2:508, 1955. 

4. Himwich, Harold E., and Himwich, Williamina: Brain 
Metabolism in Relation to Aging, J. Chronic Dis. 3:487, 
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the past three to four years. Numerous papers 
have described its uses in over 3,000 cases 
included in the literature. 


From the pharmacologic viewpoint, follow- 
ing oral medication phenylbutazone reaches 
a maximum plasma concentration in about 
two hours. At optimum levels increased 
dosage does not raise the plasma level pro- 
portionately. Incidentally these levels appear 
to vary widely as between different indi- 
viduals. The drug causes the retention of 
sodium, chloride and water, and hemodilu- 
tion probably accounts for the fall in hemo 
globin and hematocrit. 


In a review on rheumatoid arthritis, Bunim 
and associates! describe the effects of the drug 
in this disease. The effects in improvement 
in affected joints is felt in the first twenty- 
four hours, to progress in amelioration of 
clinical manifestations for several more days. 
Systemic symptoms improve, and joint effu- 
sions are resorbed gradually. The sedimenta- 
tion rate does not fall considerably, the patho- 
logic processes in the joints continue, rheu 
matoid nodules do not disappear and relapse 
in symptoms occurs within a week of with- 
drawal of the drug. 


In this review it is stated that from an 
analysis of a number of papers it may be said 
that about half the patients treated had a 
good response and the other half an unsatis- 
factory one. Individual reports claim better 
results in some instances. Denko and _ his 
group* report a good response in 73 per cent 
of 111 cases of rheumatoid arthritis, although 
some of these also received cortisone. A like 
result is recorded in 45 instances of osteoarth- 
ritis. 

The use of phenylbutazone is not without 
hazard. This is not surprising since we as 
physicians have had to accept a certain mor- 
bidity and even mortality in the use of thera. 
peutic agents, especially in this era of syn- 
thetic chemistry and drugs. Since the early 
thirties there has been a lengthening list of 
synthetic drugs whose use is attended by un- 
toward and even fatal effects. This must not 
deter us from the use of the drugs when the 
end to be attained justifies the means used 
with its accompanying risks. In their review, 


1. Bunim, J. J., Sokoloff, L., Williams, R. R., and Black, 
R. L.: Rheumatoid Arthritis: A Review of Recent Ad- 
vances in Our Knowledge Concerning Pathology, Diag- 
nosis, and Treatment, J. Chronic Dis. 1:168, 1955. 

2. Denko, C. W., Ruml, D., and Bergenstal, D. M.: Clinical 
Experience with Phenylbutazone in 205 Patients, Am. 
Pract. & Digest Treat. 6:1865, 1955. 
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Bunim and his group! found that upper gas- 
trointestinal symptoms even to peptic ulcer 
or bleeding, edema, erythematous rashes, 
anemia, leukopenia or agranulocytosis, and 
purpura or thrombocytopenia accounted for 
77 per cent of toxic reactions. From the litera- 
ture these authors gain an impression that 32 
per cent of all patients given phenylbutazone 
develop some type of toxic reaction and that 
a third of these require discontinuance of the 
drug. Denko’s? study of 205 cases reports 
toxic reactions occurring in 43 per cent ol 
the patients having rheumatoid arthritis and 
in 27 per cent of cases of osteoarthritis. The 
toxic manifestations which were most promi- 
nent were the same as those taken from litera- 
ture by Bunim. 

Mauer® reviews the serious toxic reactions 
to phenylbutazone reminding us of other 
toxic agents we have used, or do use in the 
management of arthritis,—cincophen, gold, 
amidopyrine and cortisone. The 23 fatali- 


3. Mauer, FE. F.: The Toxic Effects of Phenyibutazone (Buta- 
zolidin). Review of the Literature and Report of the 
Twenty-Third Death Following its Use, New England 
1. Med. 253:404, 1955. 
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ties due to phenylbutazone which have been 
recorded in the literature have been the re. 
sult of, and with their numbers,—agranulo. 
cytosis 10, aplastic anemia 1, thrombocyto. 
penic purpura 1, peptic ulcer and gastroin- 
testinal hemorrhage 3, renal lesions 2, ex. 
foliative dermatitis 3, toxic hepatitis 1, and 
unclassfied 2. (In a footnote he adds a 
twenty-fourth death due to gastric hemor. 
rhage.) 

The manutacturers of phenylbutazone warm 
that this is a “potent therapeutic agent,” and 
urge physicians unfamiliar with the drug to 
acquaint themselves with the literature be- 
fore using it. Those of us who have seen other 
analgesics for arthritis, cincophen, neocinco- 
phen and amidopyrine, come and go, no 
matter how effective they were, may wonder 
what the fate of this drug will be. In any 
event the physician prescribing the drug 
should be fully aware of its dangers so that 
he may keep an open eye on the patient and 
repeat the indicated laboratory studies from 
visit to visit. 


Epitor 


Skin Tests and Immunization Against 
Scarlet Fever and Diphtheria* 


“From January 1, 1927, to July 1, 1930, there were 
1,280 undergraduate nurses on duty in the Cook County 
Hospital. Practically all were exposed at some time 
in their stay to scarlet fever and diphtheria. The ma- 
jority were tested for susceptibility to scarlet fever and 
diphtheria and immunized if susceptible. . . . Others 
were not tested or were tested but did not complete 
their immunization. These constitute a satisfactory 
control group. 


“Results of Skin Tests for Susceptibility to Scarlet 
Fever 


“Of the 1,280 nurses, 913 received the Dick test; 380 
(416 per cent) were found susceptible and 533 
(58.4 per cent) were found immune to scarlet fever. 
None of those found immune on original tests con- 
tracted scarlet fever. During the same period, fifteen 
cases occurred among a group of 449 who were either 
not tested and not immunized at all or incompletely 
immunized. 


*Rhoads, Paul S.: Skin Tests and Immunization Against 
Scarlet Fever and Diphtheria. Results in Nurses of Cook 
County Hospital, J.A.M.A. 97:153, 1931. 


“Results of Immunization with Scarlet Fever Toxin 


“Two hundred and ninety-eight nurses with positive 
Dick tests indicating susceptibility to scarlet fever re- 
ceived five immunizing doses of scarlet fever toxin— 
500, 2,000, 8,000, 25,000 and 80,000 skin test doses, 
respectively. Two hundred and seventy-three were re- 
tested two weeks after the last dose. Of these, 81.4 per 
cent were found immune, the remainder receiving 
more doses, usually of 100,000 skin test doses each, 
until their retests were negative. 

“No cases of scarlet fever occurred among the 298 
receiving the complete immunizing series of five doses. 
Of the fifteen cases which developed during the same 
period in the nonimmunized group, two were among 
nurses who had been found susceptible by the Dick test 
but who had not returned to be immunized. One nurse 
contracted scarlet fever after she had been given a 
third immunizing dose but before the fourth and fifth 
doses had been given. The remaining twelve cases 
were among the group of 367 who were neither 
tested nor immunized by the Scarlet Fever Com- 
mittee... . 


“Reactions to Immunizing Doses 


“Reactions consisting of one or more of the follow- 
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ing symptoms: local tenderness, redness and swelling; 
rise in temperature; nausea; headache; malaise; joint 
pains, and, rarely, a transient rash occurred in the 
most highly susceptible nurses. The importance of 
these symptoms was magnified by some and minimized 
by others, so an accurate estimate of the discomfort 
they caused is difficult. However, the chief concern 
of the training school was time lost off duty. A careful 
record of time lost in this was kept in 1929 and 
1930. A total of 45.5 days was lost by 190 nurses 
receiving immunizing doses, an average of 0.239 day 
per nurse immunized. 


“Diphtheria Immunization 


“4 report of diphtheria among the Cook County 
Hospital nurses from Jan. 1, 1926 to July 1, 1927, 
revealed that fourteen of the twenty-nine cases of 
diphtheria occurring during this time were among 
nurses who had received three or more doses of toxin- 
antitoxin. It showed further that there was a wide 
variation in potency of the commercial preparations 
of diphtheria toxin-antitoxin then on the market... . 


“Beginning in 1927, all the diphtheria immuniza- 
tion of the Cook County Hospital nurses was taken 
over by the Scarlet Fever Committee. All incoming 
students found to have positive Schick tests received 
five doses of toxin-antitoxin (0.5 cc. for the first dose 
and 1 cc. for the subsequent doses) at weekly inter- 
vals, 


“Results of Immunization With Toxin-Antitoxin 


“Nine hundred and twenty-four nurses received 
the Schick test, 759 (82.1 per cent) being found sus- 
ceptible and 165 (17.9 per cent) immune. One hun- 
dred and forty-one received five doses of toxin-anti- 
toxin. Eighty-seven of this group were retested, 64.4 
per cent being found immune. Most of those reacting 
positively to the retest received extra doses until the 
retest was negative. Three cases of diphtheria occurred 
in the group who were given five or more doses of 
toxin-antitoxin. . . . / All had mild attacks, the tem- 
perature in no case rising above 100°F. and lasting 
only two or three days. In all, however, there was a 
small pseudomembrane, and the cultures were posi- 
tive for diphtheria bacilli. 


“Results of Immunization With Toxoid 


“Four hundred and twenty-four nurses received the 
full series of doses of diphtheria toxoid, . . . 276 were 
retested, 81.4 per cent being found immune, the re- 
mainder requiring extra doses. One nurse who had 
the full series and then a negative retest developed 
a moderately severe attack of diphtheria when she 
went on duty in the contagious disease hospital. 

“In the same period there were sixteen cases of 
typical diphtheria among 357 nurses who had been 
neither tested nor immunized; two in the group of 
37 who were incompletely immunized with toxin- 
antitoxin, and one in a nurse tested and found sus- 
ceptible but not immunized. 


“Reliability of the Schick Test 


“One hundred and sixty-five nurses had negative 
original Schick tests. Two of these had moderately 
severe attacks of diphtheria while on duty in the 
contagious disease hospital. The only explanations 
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for this occurrence are that the Schick test material 
used was not potent or that the tests were improperly 
interpreted. . . . but it was thought that tests of 
several different preparations simultaneously might 
throw some light on the question. Seven commercial 
preparations, one state health board, and one made 
in our own laboratory were used for Schick tests 
at the same time on the same persons within twenty- 
four hours after the preparations were diluted as 
directed on the packages. Two of the commercial 
preparations gave practically no reaction in any of 
the persons tested, while the remaining seven gave 
positive results with varying degrees of size and 
brightness in the same persons. It is of interest that 
the pH determinations of the diluted toxins which 
gave positive results were between 6.95 and 8.35, 
while those which gave negative tests in the same 
persons had pH values of 6.8 and 4.85, respectively. 

At present only diphtheria toxin made and 
standardized in our own laboratory is used for Schick 
tests. It is never used more than twenty-four hours 
after diluting. . . . 


“Reactions to Immunizing Doses 


“From Jan. I, 1929, to July 1, 1930, forty-eight 
days were lost off duty by 361 nurses receiving im- 
munizing doses, an average of 0.133 day per nurse 
immunized. 

“The reactions to toxoid were local tenderness, red- 
ness and swelling at the site of the inoculation, 
slight rise in temperature, headache and _ general 
malaise. These occurred in only the more highly 
susceptible individuals.” 
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California: Annual Reviews, Inc. 1956. Price $7.00. 


Modern Trends in Orthopedics. Edited by Sir Harry Platt, 
LL.D., M.D., M.S., F.R.C.S., F.A.C.S., Emeritus Professor of 
Orthopaedic Surgery, University of Manchester, Second Series. 
320 pages, illustrated. New York: Paul B. Hoeber, Inc., of 
Harper & Brothers, 1956. Price $12.50. 
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lustrated. Philadelphia: W. B. Saunders Company, 1956. Price 
$8.50. 


4 Dictionary of Dietetics. By Rhoda Ellis, Ph.D., Instructo; 
of Foods and Nutrition, Department of Home Economics, 
Brooklyn College. 152 pages. New York: Philosophical Library, 
1956. Price $6.00. 


Management of Strokes. By Keith W. Sheldon, M.D. 127 
pages. Philadelphia: J. B. Lippincott Company, 1956. Price 
33.00. 


Thresholds of Existence. 


By Upton Clary Ewing. Pag Pages. 
New York: Philosophical Library, 


1956. Price $3.75 


Preface to Empathy. By David A. Stewart. 155 pages. New 
York: Philosophical Library, 1956. Price $3.75. 


1 Pictorial History of Medicine. By Otto L. Bettmann, Ph.D. 
312 pages. Springfield, Hlinois: Charles C. Thomas, Publisher, 
1956. Price $9.50. 


The Office Assistant in Medical or Dental Practice. By Portia 
M. Frederick and Carol Towner. 336 pages. Philadelphia: 
W. B. Saunders Company, 1956. Price $4.75. 


coer Surgery of the Dog. By Joseph M. Miller, M.D. 
.A.C.S., Chief Surgical Service, Veterans Administration Hos- 
cine Fort Howard, Maryland; Assistant Professor of Surgery, 
Johns Hopkins University, and Jeannette M. Whitehorn, AB. 
64 pages, illustrated. New York: Lederle Laboratories Division. 


The Work of WHO, 1955. Annual Report of the Director- 
General to the World Health Assembly and to the United 
Nations. Official Records of the World Health Organization 
No. 67. Geneva, World Health Organization. 241 pages, illus. 
trated. Price $2.00. 


The Flavonoids in Biology and Medicine. A Critical Re- 
view. By Maurice E. Shils, Sc.D., and Robert S. Goodhart, 
M.D. 101 pages. New York: The National Vitamin Foundation, 
Inc. Price $2.00. 


Laboratory Tests in Common Use. By Solomon Garb, M.D., 
Assistant Professor of Clinical Pharmacology, Cornell University 
Medical College. 160 pages. New York: Springer Publishing 
Cc 


Medical Parasitology. By William G. Sawitz, M.D. fi 

of Parasitology, Associate in Medicine, The Jefferson FoMedical 
College of Philadelphia, Second Edition. 327 pages. New York: 
The Blakiston Division, McGraw-Hill Book Company, Inc., 
1956. Price $6.00. 


The Management of Menstrual Disorders. 


By C. Frederic 
Fluhmann, M.D., 


Clinical Professor of Obstetrics and Gyne- 


cology, Stanford University School of Medicine. 338 pages, il- 


pany, Inc. Price $2.00. 

Handbook of Physical Therapy. By Robert  Shestack, 
PH.G.R.P., P.T.R., Technical Director, Department of Physi- 
cal Therapy, Washington County Hospital, Hagerstown, Mary- 
land; Director, Department of Physical Therapy, and Consult- 
ing Physical Therapist, Kings Daughters Hospital, Martins- 
burg, West Virginia. 212 pages, illustrated. New York: 
Springer Publishing Company, Inc. Price $4.25. 


A Short History of Medicine 


By Erwin H. Ackerknecht, M.D., Professor of His- 
tory of Medicine, The University of Wisconsin Med- 
ical School. 258 pages. New York: The Ronald 
Press Company, 1955. Price $4.50. 

As the title states, this is a short history of medicine 
from paleolithic times to the present. It is the author's 
intention to present a survey covering these many 
centuries in a briefer manner than the other books 
which have appeared in the past on this subject. As 
a result, to the reader who has a real interest in the 
history of medicine, much has been left out in this 
book by the need for brevity, and one is unable to 


find, therefore, interesting items in the development 
of medicine in the past. Nevertheless the author does 
catch the transitions and trends of the various periods 
of the past in a manner which should attract the 
interest of the physician or medical student who can 
not devote much time to more extensive reading in 
history, and also it is a volume which would be read 
with interest by many an intelligent layman. Thus 
the author catches the flow of the development of 
thinking from the paleolithic days through medicine 
of the ancient civilizations, through medieval and 
rennaissance medicine to the seventeenth century. Nat- 
urally, medicine of the seventeenth, eighteenth, nine- 
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teenth and twentieth centuries needs much more dis- 
cussion even in a short history of medicine. 

The appendix offers many suggestions for further 
reading for the reader who wishes more details. In 
these days of busy practice, members of the medical 
profession all too often find too little time for the 
cultural pursuits which should be part of the interest 
of any educated person. Busy days in practice pre- 
clude reading and studying in fields other than medi 
cime, but the very least the culture of a physician 
should include is some knowledge of how medical 
science developed to the day in which he practices. 
In this way only can he have some perspective in the 
field of medicine. This short history of medicine can 
be read even by the busiest practitioner. 


Viral and Rickettsial Diseases of the Skin, 
Eye and Mucous Membranes of Man 


By Harvey Blank, M.D., Squibb Institute for Medi- 

cal Research, Columbia University, University of 

Pennsylvania; and Geoffrey Rake, M.B., B.S., Uni- 

versity of Pennsylvania, Wistar Institute of Anatomy 

and Biology, Squibb Institute for Medical Research. 

With a Foreword by Donald M. Pillsbury, M.D.. 

University of Pennsylvania. First Edition. 285 pages, 

illustrated. Boston: Little, Brown & Company, 1955. 

Price $8.50. 

Here is a book unlike any others in its field. 

Written by outstanding investigators in virology, it 
is timely, serves a definite need, and is an impressive 
contribution combining clinical experience and scien- 
tific information. 

The numerous diseases caused by viruses and rickett- 
sia with visible manifestations involving the skin, eye 
and mucous membranes are adequately covered from 
the standpoint of background, clinical appearance, 
pathology, immunology and, when applicable, treat- 
ment. 

Emphasis is placed on the variable behavior of 
viruses as well as the wide variety of clinical condi- 
tions which can be caused by a certain virus. Impor- 
tance of the host-parasite relationship is likewise im- 
pressively stressed. 

Concise, accurate and informative clinical descrip- 
tions combine with balanced and objective therapy 
discussions to make a thoroughly readable text pre- 
sented in an interesting manner. 

Excellent photographs, instructive graphs and 
charts, a comprehensive bibliography and a complete 
subject index round out a volume which should be 
valuable to most physicians. Dermatologists and oph- 
thalmologists will find it particularly informative, 
while dentists, pediatricians, persons in public health 
work, microbiologists and pathologists will welcome 
it in their specialties. 


Atlas of Rush Pin Technics. 
A System of Fracture Treatment 
By Leslie V. Rush, M.D., F.A.C.S., F.1.C.S., Depart- 
ment of Surgery, Rush Memorial Hospital, Meridian, 
Mississippi. 227 pages, illustrated. Meridian, Missis- 
sippi: The Berivon Company, 1955. 
In this extremely well-written and well-illustrated 
monograph on fixation of fractures using Rush intra- 
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medullary pins, is presented a lucid precise descrip- 
tion of surgical procedures whereby most all the more 
commonly seen fractures of the long bones can be 
treated using the Rush intramedullary pin. In addi- 
tion, some of the general principles of fracture treat- 
ment, dynamics of bone fixation, and complications 
commonly arising both with and without intramedul 
lary fixation are briefly discussed. Ihe author's 
knowledge and opinions result trom his experience in 
using this type of fixation in treating almost 700 
fractures. 

In his zeal for the use of the Rush pin, the develop- 
ment of which the author is responsible, he proposes 
operative treatment of some fracture situations that 
will almost universally give excellent results with non 
operative treatment. ‘This is particularly true of many 
of the fractures of childhood, and in fractures of the 
clavicle in all age groups. The author very ably has 
demonstrated that the Rush pin can be used in almost 
any fracture situation involving the long bones. How- 
ever, it must be remembered that the Rush pin has 
relatively limited usage, and in many fractures there 
are other methods of internal fixation that are more 
effective and easier to apply. 

Properly used, this monograph will be of great 
benefit to the surgeon who treats fractures. In a 
given fracture case, if the surgeon has decided that 
Rush pin fixation is the treatment of his choice, this 
atlas presents the most complete and clear explana- 
tion of the use of the Rush pin that is at present 
available. But to the reader who is not already well 
versed in the methods and problems of fracture treat- 
ment, this book may well give an erroneous impres- 
sion as to the versatility or the usefulness of this 
fixation device. 


Dextran—Its Properties and Use in Medicine 


By John R. Squire, M.D., F.R.C.P., Leith Professor 

of Experimental Pathology, and Director of the 

Division of Pathological Studies, University of 

Birmingham, England; J. P. Bull, M.D., Director, 

Medical Research Council Industrial Injuries and 

Burns Research Unit, Birmingham Accident Hos- 

pital; W. d’A. Maycock, M.D., Lister Institute of 

Preventive Medicine, Elstree; and C. R. Ricketts, 

Ph.D., University Research Fellow, University of 

Birmingham. 91 pages. Springfield, Illinois: Charles 

C. Thomas, Publisher, 1955. 

This monograph is an unusually fine exposition of 
the chemical and biologic properties of dextran. Its 
timeliness is emphasized by the increasing use of non- 
protein macromolecular substances as plasma substi- 
tutes. Of interest are the wide variety of biologic 
activities of the dextrans that are being investigated, 
including their excretion, storage, metabolism and 
effects upon the reticulo-endothelial system, blood 
clotting mechanism, immunological mechanism, the 
formed elements of blood, and upon the colloidal 
osmotic pressure of circulating blood. These investi- 
gations are well summarized, and a critical appraisal 
of the clinical usefulness of this material, the practical 
advantages and disadvantages, is presented. 


Those physicians currently or potentially interested 
in the use of “plasma expanders” will do well to 
become familiar with this very able presentation. 
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ALABAMA 


Drs. J. Paul Jones and D. G. Gill have been ap 
pointed delegate and alternate, respectively, to the 
House of Delegates of the American Medical Associa 
tion. Their terms will expire December 31, 1957. 

Dr. Henry E. Askin, Alexander City, has been 
honored by the Chamber of Commerce as “Man of 
the Year.” Dr. Askin helped to establish the blood 
program in 1950 when he was serving as president 
of the Tallapoosa County Medical Society. 

Dr. Ferdinand F. Schwartz, associate professor of 
clinical medicine at the Medical College of Alabama, 
has been invited to participate in the organization 
of a physical medicine and rehabilitation clinic for 
arthritics and crippled children at the Baptist Hospital 
in Barquilla, Colombia, South America. 

Dr. Grady O. Segrest, senior partner in a Mobile 
diagnostic and medical clinic and chief of medical 
services at City Hospital. has succeeded Dr. Frank 
Chenault as president of the Medical Association of 
the State of Alabama. 

Dr. Tom O. Caldwell, Birmingham, has been certi- 
fied by the American Board of Pediatrics. 

Dr. W. Sterling Edwards, Jr., of the Medical College 
of Alabama, was elected to Alpha Omega Alpha, 
national honorary medical society. 

Dr. J. Garber Galbraith is the president of the 
Southern Neuro-Surgical Society. 

Dr. Rex Perkins has been named assistant professor 
of surgery at the University of Alabama Medical 
College. 

Dr. Tom Lombardo has left the National Heart 
Institute of N. I. H. at Bethesda, Maryland, and has 
returned to the University of Alabama Medical Col- 
lege as an instructor in medicine. 

Dr. A. C. Jackson, Walker County Hospital in 
Jasper, has been elected president of Blue Cross in 
Alabama. 

Dr. Leon Victor McVay, Jr., Mobile, has been in- 
ducted into fellowship in the American College of 
Physicians. The physicians elected associates are Drs. 
Wood S. Herren, Alwyn Abba Shugerman, and Robert 
Hoyt Yoe, Jr., Birmingham, and Dr. Henry Hamilton 
Hutchinson, Montgomery. 


ARKANSAS 


Dr. Ellery C. Gay, Little Rock, has been appointed 
Director of the Crippled Children’s Division of the 
State Welfare Department. 

Dr. C. H. Dickerson, Jr., Conway, is the staff physi- 
cian at the newly-opened Drake-Dickerson Clinic for 
the treatment of alcoholism. 

Dr. Harvey Shipp, Little Rock, has been named 
medical director of the General Life Insurance Com- 
pany of Arkansas. 

Dr. L. C. McVay, Marion, has been honored with 
a lifetime membership in the Marion Masonic Lodge. 
The Franklin County Medical Society has elected 
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the following officers: Dr. W. C. Hensley, Charleston, 
president; Dr. D. E. Brothers, vice-president; Dr. D. L, 
Gibbons, secretary; and Dr. C. C. Long, delegate. 


Dr. J. H. McCurry, Cash, was honored with a Doc. 
tor’s Day Program in his home town. The celebration 
was held in recognition of his fifty-nine years of 
practice. 

Dr. T. E. Williams has been elected president of 
the Jackson County Medical Society. Dr. Jabez Jackson 
will serve as vice-president and Dr. J. D. Ashley was 
re-elected secretary and treasurer. Dr. Edward Novak, 
Tuckerman, is the delegate to the Arkansas Medical 
Society and Dr. R. O. Norris, also of Tuckerman, is 
the alternate. 

Drs. John Albert Pierce and S$. William Ross, Little 
Rock, were elected associates in the American College 
of Physicians. 


FLORIDA 


Dr. A. MacKenzie Manson, Jacksonville, has been 
elected president of the Legal Aid Association of 
Jacksonville. 

Dr. Thomas E. Morgan, Duval County health of- 
ficer, has been named chairman of the Florida Health 
Officers Conference. Dr. Henry I. Langston, health 
officer for Jackson and Calhoun counties, will serve 
as secretary. 

Dr. Frank G. Slaughter, Jacksonville, has had his 
new novel, “The Scarlet Cord,” published by Double- 
day and Co., Garden City, N. Y. The book, a Biblical 
novel, tells the story of Rahab and the historic battles 
in which Joshua plays a prominent role. 

Dr. Stanley Frehling, Miami Beach, has been ap- 
pointed chairman of the Brandeis University Club of 
Greater Miami. 

Dr. Charles F. Crampton, assistant professor of 
pathology in the University of Florida’s College of 
Medicine, was awarded a Markle Scholarship. He is 
the fourth member of the faculty to hold this honor. 

Dr. Madison R. Pope, Plant City, has succeeded the 
late Dr. Charles W. Bartlett as a member of the 
State Board of Medical Examiners. 

The Duval County Academy of General Practice has 
elected the following officers: Dr. J. Ellis Lanier, 
president; Dr. Samuel J. Alford, vice-president; Dr. 
Charles H. Burke, secretary; and Dr. Ben T. Franklin, 
Sr., treasurer. Drs. Charles F. Henley, Elmer E. Leitner 
and Sidney Halpern were chosen directors. 

Dr. Ashbel C. Williams, Jacksonville, has been named 
to membership on the Cancer Committee of the 
American College of Surgeons. 


Drs. William H. Grace and John C. Vinson, Fort 
Myers, have been honored by the Lee-Charlotte- 
Collier-Hendry County Medical Society for their 50 
years in the practice of medicine. 


Drs. O. Whitmore Burtner, Miami Beach, Samuel 
Preston Martin, Gainesville, and Peritz Scheinberg, 
Miami, have been elected fellows in the American 
College of Physicians. 
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GEORGIA 


Dr. Bernard Sylvester Lipman, Atlanta, has been 
named a fellow in the American College of Physicians. 
Dr. Thomas Jefferson Anderson, Jr., also of Atlanta, 
received a junior membership. 

Dr. Alfred Agrin, member of the staff of the Geor- 
gian Clinic, has been nominated by the National 
States’ Conference on Alcoholism. 


KENTUCKY 


Dr. Arthur O. Goodman, Louisville, has been named 
“Family Doctor of the Year” by the Kentucky Chapter 
of the American Academy of General Practice. Dr. 
Goodman has practiced medicine in Kentucky for 41 
years. 

Dr. Julian Cole, Henderson, has succeeded Dr. H. 
Burl Mack, Pewee Valley, as president of the Kentucky 
Chapter of the American Academy of General Practice. 
The other officers are: Dr. W. E. Bechnell, Manchester, 
president-elect; Dr. Eugene M. Holmes, Middletown, 
vice-president; Dr. Keith Smith, Corbin, secretary- 
treasurer; and Dr. Frank L. Duncan, Monticello, dele- 
gate to the AAGP. 


Dr. David Lonzo Jones, Fulton, has been honored 
as “Citizen of the Year” by the Fulton County News 
and radio station WFUL. Dr. Jones was presented a 
gold loving cup by Senator Earle C. Clements. 

Dr. Freeman Fountain has recently become assistant 
to the medical director of the Louisville Rehabilita- 
tion Center and assistant professor of physical medi- 
cine and rehabilitation at the University of Louisville. 


Dr. Harry K. Dillard, Lexington, city-county health 
officer, has been elected president of the Kentucky 
Association of Public Health Physicians. Dr. A. W. 
Andreasen, Somerset, is president-elect and Drs. Mil- 
dred Gabbard, Booneville, and Judith Stout will serve 
as vice-president and secretary-treasurer respectively. 

Dr. Charles Neil Christensen, a pediatrician, has 
joined the staff of the UMW Hospital in Pikeville. 

Dr. R. Moore Dodrill has become associated with 
the staff of the UMW Hospital at Harlan. 


Dr. Gay Morrow has been appointed associate chief 
of anesthesiology at Harlan Memorial Hospital. 

Dr. Clarence J. Kasales, a native of Pennsylvania, 
has joined the staff of the UMW Hospital in Mc 
Dowell. 


Drs. John Peay Bell and Grover B. Sanders, Louis 
ville, have been named junior members in the Ameri- 
can College of Physicians. 


LOUISIANA 


Dr. A. Neal Owens, professor of plastic surgery in 
the Tulane School of Medicine, was a special guest 
of the Medical Society of the Hospital Center of 
Caracas, Venezuela. Dr. Owens delivered lectures, par- 
ticipated in several surgical conferences and at a 
special meeting of the society delivered a lecture on 
“Burns.” 

Dr. Paul C. Beaver, professor of parasitology at 
Tulane, has been elected president of the university’s 
chapter of the Society of the Sigma Xi, national honor 
scientific fraternity. 
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Dr. Howard Mahorner, clinical professor of surgery 
at the Louisiana State University School of Medicine, 
has been elected to membership in the American 
Surgical Association. 

Dr. Isidore Cohn, Sr., professor emeritus of surgery 
at Louisiana State University School of Medicine, 
participated in the installation ceremonies for Profes- 
sor Eduardo Palma at the University of Montevideo, 
Uruguay. He also addressed the faculty and student 
body of the Hospital and University of Caracas, Vene- 
zuela. 

Dr. Charles M. Goss, professor of anatomy and head 
of the department at Louisiana State University 
School of Medicine, has been awarded a Guggenheim 
Fellowship to study medical history and translations 
of Galen in Greece. 

Dr. B. Bernard was a member of the World Or- 
ganizing Committee of the Second World Congress of 
Fertility in Naples, May 18-26. 

The Catholic Physicians’ Guild has elected the fol- 
lowing officers: Dr. Walter Diaz, president; Dr. John 
Dyer, vice-president; Dr. William H. Harris, Jr., secre- 
tary and Dr. J. Browne Larose, Jr., treasurer. 

Dr. Carl Seepe Nadler, Jr., New Orleans, has been 
elected into fellowship in the American College of 
Physicians. Drs. Harold J. Jacobs, Jr., and Mims 
Mitchell, Jr., Lafayette, and Morris Jacob Weisler, 
New Orleans, received certification as junior members. 


MISSISSIPPI 


Dr. J. Robert Snavely has been appointed assistant 
dean of the University of Mississippi School of Medi- 
cine. Dr. Snavely is professor and chairman of the 
department of medicine and will continue in that 
capacity as well as assuming his new duties. Dr. David 
Pankratz is dean of the school and director of the 
University Medical Center. 

Dr. Thaddeus Dunin Labecki, Jackson, has been 
named a fellow in the American College of Physicians. 
Dr. Arthur William St. Clair, also of Jackson, has 
been elected to a junior membership. 

Dr. Daniel L. Hollis, Biloxi, has been awarded a 
loving cup by Biloxi Lions as the city’s outstanding 
citizen. Dr. Hollis has served as a high school physician 
for 23. years. 

Dr. Andrew M. Wynne, Merigold, has been honored 
by the Mississippi State Medical Association. He was 
presented with a life membership, a certificate and 
gold pin after his 50 years of medical practice. 


MISSOURI 


Dr. Theodore E. Sanders, St. Louis, is one of twelve 
ophthalmologists throughout the nation who will serve 
on the committee to select recipients for the Residency 
Fellowships on Ophthalmology. This committee was 
recently established by the Guild of Prescription Op- 
ticians of America. 


The Missouri State Medical Association has elected 
the following officers: Dr. Walter S. Sewell, Spring- 
field, president-elect; Drs. Victor E. Scherman, St. 
Louis, W. J. Shaw, Fayette, R. E. Breuer, Newberg, 
vice-presidents; Drs. Durward G. Hall, Springfield and 
H. E. Peterson, St. Joseph, delegates to the American 
' Medical Association; Dr. Joseph L. Fisher, St. Joseph, 
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speaker of the House; Dr. O. P. Hampton, St. Louis, 
vice-speaker; Dr. E. Royse Bohrer, Jefferson City, sec- 
retary; Dr. Jerome I. Simon, St. Louis, treasurer; and 
Dr. W. F. Francka, Hannibal, chairman of the Council. 

The Tuberculosis and Health Society of St. Louis 
has re-elected the following physicians to the board 
of directors: Drs. James W. Colbert, Herbert R. 
Domke, Norton J. Eversoll, Bernard Friedman, Alfred 
Goldman, Paul Murphy, David M. Skilling. Jr., and 
Melvin ‘Tess. 

Dr. H. C. Bauman, Maryville, is the new chief-of- 
staff of the St. Francis Hospital in Maryville. 

Drs. Jean C. Cooke, Borden S$. Veeder, St. Louis, and 
John Zahorsky, Steelville, were presented citations by 
the St. Louis Pediatrics Society in recognition of their 
work in the development of pediatric medicine. 

Dr. Durward G. Hall, Springfield, has been elected 
president of the Springfield Chamber of Commerce. 

Drs. Harry Statland, Kansas City, and John Harvey 
Killough, Columbia, have been named fellows in the 
American College of Physicians. The following men 
were elected associates: Drs. Thomas Wade Burns, 
Alden McChesney Evans, Columbia, and Dr. Horace 
Mitchell Perry, Jr., St. Louis. 

Dr. George J. Lytton has assumed the duties of 
clinical associate in psychiatry at the University of 
Missouri. Dr. John ‘T. Logue has been appointed as- 
sistant professor in the department of medicine. Serv 
ing as instructor and assistant instructor respectively 
in the department of medicine are Drs. John F. 
Lowney and Jack S. Sanders. 


NORTH CAROLINA 


Newly elected members of the North Carolina Board 
of Medical Examiners are: Dr. John B. Anderson, 
Asheville; Dr. Thomas Baker, Charlotte; Dr. Ed Ras- 
berry, Wilson; Dr. Thomas G. Thurston, Salisbury; 
and Dr. Carl V. Tyner, Leaksville. 

The Medical Society of the State of North Carolina 
has named the following officers: Dr. Edward W. 
Schoenheit, Asheville, president-elect; Dr. John Rhodes, 
Raleigh, first vice-president; Dr. O. Norris Smith, 
Greensboro, second vice-president; Dr. G. Westbrook 
Murphy, Asheville, speaker of the House; and Dr. 
Lenox Baker, Durham, vice speaker of the House. 


Dr. Isaac Taylor, University of North Carolina pro 
fessor of medicine, is the medical “freeze” expert on 
“Operation Deepfreeze,” the Byrd Antarctic Expedi 
tion at the South Pole. 

A book entitled, “The Practice of Psychiatry in 
General Hospitals,” co-authored by Dr, Eugene A. 
Hargrove, assistant professor of psychiatry of the 
University of North Carolina School of Medicine, has 
recently been published by the University of California 
Press. The other authors are Dr. A. E. Bennett of the 
University of California Medical School and Bernice 
Engel, research associate, California Department of 
Mental Hygiene. 


Dr. W. Reece Berryhill, Dean of the University of 
North Carolina School of Medicine, received an hon- 
orary degree of doctor of science from Davidson Col- 
lege. 

Dr. Nelson K. Ordway, professor of pediatrics at 
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the University of North Carolina School of Medicine, 
represented the United States in an International 
Seminar on Organization of Children’s Hospitals jn 
Paris, France. Dr. Ordway will also address the Vienna 
Medical Society while he is in Europe. 

Drs. Samuel Leon Elfmon, Fayetteville, and James 
Vaughn Warren, Durham, have been elected fellows 
in the American College of Physicians. Those receiving 
junior memberships were Drs. Kenneth Maurice Cheek, 
High Point, Andrew Jackson Crutchfield, Thomas 
William Simpson, Winston-Salem, and Thomas Samuel 
Perrin, Jr., Charlotte. 


OKLAHOMA 


Dr. Ralph A. McGill, Tulsa, has been appointed 
chairman of a special planning committee for the 
lulsa County Medical Society’s 50th anniversary cele- 
bration in 1957. Drs. Franklin J. Nelson and John G, 
Matt, Tulsa, will serve on the committee. 

Dr. Robert George Tompkins, Tulsa, has been 
elected to membership as an associate in the American 
College of Physicians. 


SOUTH CAROLINA 


Dr. John N. Pratt, York, has been elected president 
of the York County Medical Society. Dr. Frank §. 
Fairey, Rock Hill, and Dr. G. F. Hiott, Jr., York, will 
serve as vice-president and secretary-treasurer respec- 
tively. 

Dr. Capers Smith, who formerly practiced in Char- 
leston with his father, Dr. W. A. Smith, will spend 
a year in neurology at the National Hospital, Queens 
Square, London. 

Dr. Roy C. Campbell, Orangeburg, has been notified 
of his certification as a diplomate of the American 
Board of Surgery. 

Dr. Herbert Blake, Anderson, has succeeded Dr. 
Jack B. Parker as president of the South Carolina 
Obstetrical and Gynecological Society. Dr. Lawrence 
L. Hester, Jr., Charleston, is the new president-elect 
and Dr. James E. Bell, Sumter, will serve as secretary- 
treasurer. 

Dr. Sydney Garrett, Six Mile, has become associated 
with the Cannon Memorial Hospital in Pickens in 
the general practice of medicine. 

Dr. W. Clough Wallace, Greenville, has been elected 
vice-president of the Piedmont Proctologic Society. 

Dr. H. Grady Callison, Anderson, county health 
officer and former director of local health services 
for the State Board of Health, has been named to 
membership on the Council on Public Health and 
Education, an important committee to the American 
College of Preventive Medicine. 

Dr. William F. Dukes, Branchville, has been elected 
vice-president of the Fellows Association of the Alton 
Ochsner Medical Foundation, New Orleans. This group 
is composed of graduate physicians who have com- 
pleted or are engaged in the Foundation’s Fellowship 
program of advanced study in medical specialties. 


Dr. Kenneth William Krueger, Hartsville, has been 
named a junior member in the American College of 
Physicians. 


Continued on page 38 
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« (GOLDEN ANNIVERSARY MEETING 


group WASHINGTON, D. C. 
November 12-15, 1956 


iis Plan Now To Attend 


(Over for Housing Application Form) 


ealth 
rvices 
; been 


APPLICATION FOR HOTEL ACCOMMODATIONS 
Southern Medical Association Meeting, Washington, November 12, 13, 14 and 15, 1956 


A Housing Bureau has been established for your convenience in making hotel reservations in Washington 
for the forthcoming meeting of the Southern Medical Association. Comparable room rates are listed. Use the 
reservation blank below. Please specify your first, second and third choice hotel. All requests for reservations 
should give: (1) anticipated date and hour of arrival; (2) date and approximate hour of departure; and 
(3) names and addresses of all persons who will occupy the accommodations. ALL RESERVATIONS SHOULD 
BE CLEARED THROUGH THE HOUSING BUREAU. Since all requests for rooms will be handled in 
chronological order, you should mail your application as early as possible. All reservations will be confirmed. 


Hotel Single Double Bed Twin Beds Suite 


AMBASSADOR $ 5.50 8.50 $ 8.00-11.00 $10.00-11.00 $14.00-19.00 
Dupont PLAZA.... 11.50-12.50 
Lee House...... 7.50-11.50 11.00-15.00 
MANGER ANNAPOLIs . 5.50- 8.50 8.50-12.00 
MANGER HAMILTON 6.00— 8.50 9.50-11.50 
MAYFLOWER 8.00-19.00 14.50-22.00 
11.50-15.00 
9.00-12.00 
11.00—-14.00 15.00-18.00 
6.50-10.50 10.00-14.00 
14.50-20.50 
8.00-12.00 

8.50-12.50 14.00-20.00 


HOUSING BUREAU 

SOUTHERN MEDICAL ASSOCIATION 
1616 K Street, N. W. 

Washington, D. C. 


Please reserve the following accommodations for me for the Southern Medical Association Meeting: 
Hotel Preference Kind of Accommodations Desired 
Ist Choice ......-Single room at §... 
2nd Choice 


3rd_ Choice 


Arrival Date 
Departure Date. . 


THE NAME OF EACH HOTEL GUEST MUST BE LISTED. Include the names of all persons for whom 
you are requesting reservations and who will occupy the room (s): 


Name of Occupant (s) Address 


If the hotels of your choice are unable to accept your 
reservation, the Housing Bureau will make as good a 
reservation as possible elsewhere. 


Individual Requesting Reservations 
City State. . 
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your allergy patients need a lift 


What with sneezing, wheezing and scratching, being 


on = 

< allergic is fatiguing business. As a result your 

i P| i masi i. hypersensitive patients suffer from emotional de- 

pression in addition to their allergic symptoms. 

phenidylacetate hydrochloride CIBA) 

ym Now, with Plimasin, you can give these patients a 
lift—and obviate sedative side effects. Plimasin is a 
combination of a proved antihistamine and Ritalin 
—a new, mild psychomotor stimulant. Plimasin not 
only relieves the symptoms of allergy but counter- 
acts depression as well. 


Dosage: 1 or 2 tablets every 4 to 6 hours if necessary. 

ur 

la Tablets (light blue, coated), each containing 25 mg. Pyriben- 
zamine® hydrochloride (tripelennamine hydrochloride 
CIBA) and 5 mg. Ritalin® hydrochloride (methyl-pheni- 
dylacetate hydrochloride CIBA) 


CIBA 


SUMMIT, N.J. 2/2267 


SOUTHERN MEDICAL JOURNAL 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institute in America) 


SURGERY and ALLIED SUBJECTS 


A two-months combined surgical course comprising gen- 
eral surgery, traumatic surgery, abdominal surgery, 
gastroenterology, proctology, gynecological surgery, uro- 
logical surgery. Attendance at lectures, witnessing 
operations, examination of patients pre-operatively and 
post-operatively and follow-up in the wards post-opera- 
tively. Pathology, radiology, physical medicine, anes- 
thesia. Cadaver demonstrations in surgical anatomy, 
thoracic surgery, proctology, orthopedics. Operative 
surgery and operative gynecology on the cadaver; attend- 
ance at departmental and general conferences. 


EYE, EAR, NOSE and THROAT 


A three-months combined full-time refresher course 
consisting of attendance at clinics, witnessing operations, 
lectures, demonstration of cases and cadaver demostra- 
tions; Operative eye, ear, nose and throat an the cadaver: 
clinical and cadaver demonstrations in bronchoscopy, 
laryngeal surgery and surgery for facial palcy; refrac- 
tion; radiology; pathology, bacteriology and embryology; 
physiology; neuro-anatomy; anesthesiology; physical 
medicine; allergy, as applied to clinical practice. Exami- 
nation of patients pre-operatively and follow-up post- 
operatively in wards and clinics. Attendance at depart- 
mental and general conferences. 


RADIOLOGY 

A comprehensive review of the physics and higher math- 
ematics involved, film interpretation, all standard gen- 
eral roentgen diagnostic procedures, methods of appli- 
cation and doses of radiation therapy, both X-ray and 
radium, standard and fluroscopic procedures. A review 
of dermatological lesions and tumors susceptible to 
roentgen therapy is given, together with methods and 
dosage calculation of treatments, special attention is 
given to the newer diagnostic methods associated with 
the employment of contrast media such as bronchog- 
raphy with Lipidol, uterosalpingography, visualization 
of cardiac chambers, perirenal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included; attendance at depart- 
mental and general conferences. 


SURGICAL PATHOLOGY 


A systematic series of lectures is presented covering the 
lesions encountered in the practice of surgery. These 
are illustrated with fresh material from the operating 
room, gross specimens from the museum and Koda- 
chrome and micro-projected slides. The latest advances 
in blood grouping and transfusion reactions; didactic 
procedures, such as frozen sections, surgical biopsies, 
sponge biopsies, and aspiration of body fluid and secre- 
tions, are outlined. 


For Information about these and other courses Address 


THE DEAN, 345 WEST 50th STREET, NEW YORK 19, N. Y. 


A private psychiatric hospital em- 
ploying modern diagnostic and treat- 
ment procedures—electro shock, in- 
sulin, psychotherapy, occupational 
and recreational therapy—for nervous 
and mental disorders and problems of 
addiction. 


Staf, PAUL V. ANDERSON, M.D., President 
REX BLANKINSHIP, M.D., Medical Director 


JOHN R. SAUNDERS, M.D., Assistant 
Medical Director 


THOMAS F. COATES, M.D., Associate 

JAMES K. HALL, JR., M.D., Associate 

CHARLES A. PEACHEE, JR., M.S., Clinical 
Psychologist 


R. H. CRYTZER, Administrator 


Brochure of Literature and Views Sent On Request - P.O. Box 1514 - Phone 5-3245 


JULY 1956 


SOUTHERN MEDICAL JOURNAL 


VOLUME 49 


at 


"OR 


h 


Dovt 


Wm. P. 


35 

\ 
4 i 3 JC EL seadatoit | 


SOUTHERN MEDICAL JOURNAL 


For management of 
Recurrent throbbing headaches 
e.g. Migraine 


Physicians’ Number 1 Choice 


Ergotamine tartrate 1 mg. with caffeine 100 mg. 


Dose: 2 to 6 tablets at onset of attack. 


Relief in 90% of over 2000 
published cases reported to date. 
Forms—Cafergot Tablets 
Cafergot Suppositories 
Cafergot-PB Suppositories 


Sandoz 


SANDOZ pyHARMACEUTICALS 
HANOVER, N. J. 
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W Peach-flavored, 


peach-colored, newest 
liquid form of the 
established broad- 
spectrum antibiotic... 
TERRAMYCIN®t 

125 mg. per 5 cc. 
teaspoonful; 

specially homogenized 
for rapid absorption; 
bottles of 2 fl. oz. 

and 1 pint, packaged 


ready to use. 


Peaches provide the 
delightful new taste 


BRAND OF OXYTETRACYCLINE 


PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


tBrand of oxytetracycline 


| 
| 
| 
| 
RER AB O Nl 
HOMOGENIZED MIXTURE 
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Continued from page 784 


TENNESSEE 


Dr. D. C. Seward, Nashville, has been re-elected 
chairman of the Council of Tennessee State Medical 
Association. Dr. Cecil E. Newell, Chattanooga, will 
serve as secretary. 

Dr. May Wharton, Pleasant Hill, has been named 
Tennessee’s Outstanding General Practitioner for the 
year 1956. Dr. Wharton, who is now eighty-three, still 
carries on her practice. She came to Pleasant Hill in 
1917 as the wife of the principal of Pleasant Hill 
Academy and has worked with the mountain people 
ever since. Under her guidance and direction the Up- 
lands Cumberland Mountain Sanatorium was_ built 
to care for indigent tuberculosis patients. Her auto- 
biography, Doctor Woman of the Cumberlands, was 
published in 1953. 


Dr. R. B. Wood, Knoxville, has assumed the office 
of president of the Tennessee State Medical Associa- 
tion. Dr. J. Paul Baird, Dyersburg, was named presi- 
dent-elect. The other officers elected are Drs. John 
Thornton, Jr., Brownsville, Kenneth L. Haile, Cooke- 
ville, and Rae B. Gibson, Greeneville, vice-presidents; 
Drs. Carroll H. Long, Johnson City, Carl Gardner, 
Columbia, and W. E. Anderson, Dyersburg, Council 
members; and Dr. H. L. Monroe, Erwin, member of 
the Board of Trustees. 

Dr. T. Fort Bridges, Nashville, has been elected 
president of the Tennessee Pediatric Society. Serving 
with him are Dr. William Crook, Jackson, vice-presi- 
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dent and Dr. Stewart Smith, Chattanooga, secretary- 
treasurer. 

Dr. Benjamin F. Huntley, Bristol, has received cer- 
tification as a specialist in internal medicine by the 
American Board of Internal Medicine. 

Dr. F. S. Harper, Ashland City, has recently retired 
from the practice of medicine. 

Dr. Stewart Lewis Nunn will open a clinic for the 
practice of medicine and surgery in Ripley. 

Dr. Herbert G. Giddens, Paris, has taken over the 
Priest Clinic in Huntingdon. 

Dr. Herbert Duncan, Nashville, has been named 
president of the Tennessee Academy of Ophthalmology 
and Otolaryngology. Dr. J. Thomas Bryan, Nashville, 
was re-elected secretary-treasurer. 

Dr. Nat Sugarman, Kingston, has been appointed 
chairman of the Roane County Chapter of the Na- 
tional Foundation for Infantile Paralysis. 

Dr. Bruce Sisler, Gatlinburg, will serve as Rotary 
Club district governor of East Tennessee. 

Dr. Robert E. Merrill, Tullahoma, has been named 
chief-of-staff at the Coffee County General Hospital. 
Drs. Clarence A. Farrar, Manchester, and Bruce Gal- 
braith, Tullahoma, are the other staff officers. 

Dr. Spencer Bell, Knoxville, has assumed the duties 
of president of the Tennessee Academy of General 
Practice. Dr. Julian K. Welch, Jr., Brownsville, was 
named president-elect and Dr. John P. Lindsay, Nash- 
ville, will serve as secretary-treasurer. 


Continued on page 50 


smallest dose 


protects 


8 out of 10 
patients 


triethanolamine trinitrate biphosphate, LEEMING, tablets 2 mg. Bottles of 50 and 500 
Dose: 1 or 2 tablets after each meal and at bedtime. 


lowest toxicity 


unique amino nitrate 


against angina pectoris 


Thos. Leeming & Co., Inc., 155 East 44th Street, New York 17, N.Y. 
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announcing .. 


a new agent for treatment of 


metabolic insufficiency 


Because it exerts its metabolic effect directly at the cel- 
lular level, ‘Cytomel’ offers the first positive treatment 
for the many clinical problems caused by metabolic in- 
sufficiency—such as physical sluggishness, slowed-down 
mental capacity and decreased emotional control, and 
decreased function in various organs and organ systems. 


‘Cytomel’ works swiftly—a positive effect will often be 
seen within several days in patients suffering from meta- 
bolic insufficiency. 


* Trademark for 
Cytomel’ Tablets are available in two strengths: 


5 meg. and 25 mcg. of L-triiodothyronine, S.K.F., as 
the sodium salt. In bottles of 100. 


L-triiodothyronine, S.K.F. 


Smith, Kline & French Laboratories, Philadelphia 
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INDISPENSABLE 
IN EARLY 
DIAGNOSIS 


ety M.:: authorities agree that a 
course of medical treatment should be 
tried before resorting to cholecystectomy. 
This regime includes a low fat diet and use The 


of an effective cholagogue 
Many physicians prescribe CHOLOGESTIN, i TR Oo A R G RAM 
which is both choleretic and cholagogue. It 
increases the secretion and flow of bile to a creasing incidence of heart disease and are realizing 


remarkable extent, and also liquefies thick and that a thorough cardiac evaluation is part of their 
inspissated bile physical examination. 


A cardiogram is, of course, indispensable to early 
C bt OLOG ESTI N diagnosis of many cases of cardiac dysfunction, and 
contains salicylated ox bile extract plus pancreatin the Burdick direct-recording E lectrocardiograph 
end tadlem blensbendte. The on ded dosag offers unexcelled accuracy and simplicity of opera 
in the medical treatment of chronic cholecystitis is _ tion. 
1 tablespoonful in cold water after meals. 


From essentials such as the precision-built galva 
T A B LOG 7 STl N nometer to refinements such as a stabilizing circuit 
which permits rapid changing from lead to lead, the 
Burdick Electrocardiograph is designed to give years 
of continuing satisfaction. 


3 tablets are equivalent to 1 toblespoonful of 
Chologestin. 


F. H. STRONG COMPANY - For a thorough appraisal of the many features of this fine 
112 W. 42nd Street New York 36,N. Y. 5-7 instrument, see your Burdick dealer — 


Please send me free sample of TABLOGESTIN together with on 
literature on CHOLOGESTIN. 


5 


— for information write 


THE BURDICK CORPORATION, MILTON, WISCONSIN 
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Quickly Relieves 
Nasal Congestion in Colds, 
Sinusitis, Allergic Rhinitis 


RHINALL nose 


contains: 


Phenylephrine Safe for children and adults 
Hydrochloride . . . . 0.15% 
‘Propadrine”’ Hydrochloride 0.3% No burning or irritation 
In an isotonic saline menstruum No bad taste or after-reactions 
in % oz. plastic spray bottle No risk of sensitization 


on write RHINOPTO COMPANY, DALLAS, TEXAS 
Ethical Specialties for the Profession 


CONSIN 


- 
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MOST 


EFFECTIVE 


| 
HEMATINIC...”* 


The convincing evidence supporting the unique 
and advanced concept of cobalt-iron therapy in 
anemia is based on RONCOVITE research. 

Roncovite is the only clinically proved prepara- 
tion supplying cobalt in the therapeutic levels 
essential for the optimal hematologic response in 
anemia. The presence of cobalt as a specific bone 
marrow stimulant improves the utilization of iron 
and makes Roncovite totally different from any 
other hematinic preparation. 

The safety and potency of Roncovite has been 
repeatedly confirmed. | 

Your own results will show why “The bibliog- 
raphy specifies RONCOVITE.” 
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THE BIBLIOGRAPHY SPECIFIES 


coos =—THE ORIGINAL CLINICALLY PROVED COBALT-IRON PRODUCT— 


Holly, R.G.: Anemia in Pregnancy, Obst. & Gynec. 5:562 (April) 1955. 
Hill, J.M., et al.: Cobalt Therapy in Anemia, Texas J. Med. 51:686 (Oct.) 1955. 


Rohn, R.J.; Bond, W.H., and Klotz, L.J.: The Effect of Cobalt-lron Therapy in lron-Defi- 
ciency Anemia in Infants, J. Indiana M.A. 46: 1253 (1953). 


Holly, R.G.: Anemia in Pregnancy, Paper delivered before Amer. Congress of Obstetrics 
and Gynecology (Dec.) 1954. 


* Holly, R.G.: The Value of Iron Therapy in Pregnancy, Journal Lancet 74:211 (June) 1954. 


Quilligan, J.J., Jr.: Effect of a Cobalt-lron Mixture on the Anemia of Prematurity, Texas 
J. Med. 50: 294 (May) 1954. 


Hamilton, H.G.: The Use of Cobalt and Iron in the Prevention of Anemia of Pregnancy. 
Paper delivered before the South. Med. Assn. 


Rohn, R.J., and Bond, W.H.: Observations on Some Hematological Effects of Cobalt-lron 
Mixtures, Journal Lancet 73:317 (Aug.) 1953. 


Holly, R.G.: Studies on Iron and Cobalt Metabolism, J.A.M.A. 158: 1349 (Aug.13) 1955. 


Jaimet, C.H., and Thode, H.G.: Thyroid Function Studies on Children Receiving Cobalt 
Therapy, J.A.M.A. 158:1353 (Aug. 13) 1955. 


Klinck, G.H.: Thyroid Hyperplasia in Young Children, J.A.M.A. 158:1347 (Aug. 13) 1955. 

Tevetoglu, F.: The Treatment of Common Anemias in Infancy and Childhood with a 

eons 1900 Mixture. Driscoll Foundation Children’s Hosp., Corpus Christi, Texas 
pri a 


Ausman, D.C.: Cobalt-lron Therapy in the Treatment of Some Common Anemias Seen 
in General Practice, in press. 
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Cincinnati 3, Ohio 
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"HILL CREST SANITARIUM 
Established in 1925 


FOR NERVOUS AND MENTAL DISEASES 
AND ADDICTION PROBLEMS 
Out-Patient Clinic and Offices 
James Keen Ward, M.D., Associate Physician 


James A. Becton, M.D., Physician-in-charge 
Phones WO 1-1151 and WO 1-1152 


P. O. Box 2896, Woodlawn Station, Birmingham 6, Ala. 


fora spastic 


Trasentine-Phenobarbital 


integrated relief... TABLETS (yellow, coated), eack containing 
. rasenti iphenine 
mild sedation hydrochloride CIBA) and 20 mg. snonpberbitel 


CIBA visceral spasmolysis 
Summit, N. J. mucosal analgesia 
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METICORTELONE 


PREDNISOLONE 


patients with 


allergic or inflammatory dermatoses 


and their physicians deserve the benefits of 


(PREDNISOLONE) 


for patient for physician 

intense itching rapidly relieved, far smaller dosage than with oral hydrocorti- 
inflammatory reaction promptly sone...no undue worry about edema, sodium 
suppressed...no weight gain to retention, potassium loss...patient coopera- 
guard against...no difficult die- tion assured...quickly permits adjunctive 
tary rules topical therapy 


buff-colored tablets of 1, 2.5 and 5 mg. METICORTELONE,® brand of prednisolone. 


ML-J-2176 
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asthmatics 


more rapid relief + more certain control - greater safety 


AM I N E T “ suppositories with nonreactive base 


AMINOPHYLLINE WITH PENTOBARBITAL 


DIVISION 


Asthmatics get prompt relief and prolonged protection from 
AMINET. Its unique base melts at body temperature...always 
releases the full therapeutic dose...does not inactivate amino- 
phylline. With AmMInet Suppositories you avoid the gastric 
upsets of oral aminophylline and the cardiovascular side effects 
of adrenergics. 

Prescribe in boxes of 12: Full Strength AM1net Suppositories — amino- 
phylline 0.5 Gm. (7% gr.), sodium pentobarbital 0.1 Gm. (1% gr.), benzo- 


caine 0.06 Gm. (1 gr.). Also available, Half Strength AMINET and plain 
0.5 Gm. Aminophylline Suppositories (Bischoff). 


AMES COMPANY, INC : ELKHART, INDIANA 
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UNITENSEN + RESERPINE 


ADVANTAGES 


positive, dependable 


lowering of blood pressure 


safety...no postural 
hypotension, bladder 
obstruction or renal 
complication 


improvement of total 


circulation and increased 


cardiac efficiency 
economy 


higher dosage 
some flatulence, 


‘frequency 


UNITENSEN-R 


also available: UNI TENSEWN*® tannate tablets 


(contain cryptenamine 2 mg.) 


TO SERVE YOUR PATIENTS TODAY—Call your pharmacist for 
any additional information you may need to help you prescribe 
Unitensen-R. He has been especially alerted. 


. 
. 
. 
. 
. 
. 
. 
. 


ADVANTAGES 


mild, hypotensive action 


calming...tranquilizing 
effects 


safety 


well tolerated in average 
doses 


. 
. 
. 


nausea and emesis in 


nervousness and urinary 


IRWIN, NEISLER & COMPANY 


DISADVANTAGES 


slow acting 


not effective alone in 
mederate and severe 
hypertension 


may cause nasal 
stuffiness, weight gain... 
depression in some 
patients 


UNITENSEN-R 


COMBINES THE 
ADVANTAGES 

OF EACH 
ELIMINATES THE 
DISADVANTAGES 
OF BOTH 


easier to prescribe because 
of the single dosage form 


dependably lowers blood 
pressure 


economical 


the component drugs 
“acting in concert’ cut 
dosage requirements in 
half... practically 
eliminating side reactions 


therapy with complete 
safety 


1. Cohen, B.M.; Cross, E.B., 
and Johnson, W.: Am. Pract. 
6: 1030, 1955. 


Each tablet contains: 
Cryptenamine 1mg. 
(as the tannate salt) 
Reserpine 0.1 mg. 


For prescription economy: 
prescribe Unitensen-R in 50's 


1 tablet t.i.d. 


*T.M., Reg. U.S. Pat. Off. 
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how bioflavonoids 


with ascorbic acid 
help i in threatened 
and habitual abortion. 


sanity = and fragility by acting to maintain the integrity of th 
a substance of capillary walls. Thus, C. V.P. may be 
nt of threstened hated abort 


s. vitamin corporation 

“Arlington Funk Laboratories, division) 
O East 43rd Street, New York 


= 


Tos 
Frequent nosebleeds, gum bleeding and easy bruising were observed | 
Another investigator? reported abn capillary fragility, 
__ in 80% of habitual aborters, 4 
ofl oid compound ‘sometimes referred to as ‘‘vitamin P comp ex 
combined with ascorbic acid. C.V.P. is water-soluble and believed 
> more readily absorbed than relatively insoluble rutin. q 
7 
®. 
Bach capsu or each teaspoonful (5. 
Greenblatt. & Gyn 2 4 
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Safety 
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WHITE'S BRAND OF AMORPHOUS GITALIN 


Authoritative investigators have reported that the digitalizing dose of 
Gitaligin is approximately one-third the toxic dose.'* 


This “wide margin of safety” (difference between therapeutic and 

toxic doses) permits rapid digitalization and successful maintenance with 
a minimum of toxic side reactions—even in refractory cases where 

other glycosides have failed.* And, cost to your patient is no greater 
than ordinary digitalis preparations. 


Supplied: Scored tablets of 0.5 mg. Bottles of 30 and 100. 


References: 1. Ehrlich, J. C.: Arizona Med. /2: 239 (June) 1955. 2. Weiss, A., and Steigmann, F.: Am. J. M. 
Sc. 227: 188 (Feb.) 1954. 3. Dimitroff, S. P.; Griffith, G. C.; Thorner, M. C., and Walker, J.: Ann. Int. Med. 
39: 1189 (Dec.) 1953. 4. Hejtmancik, M. R., and Herrmann, G. R.: Texas St. J. M. 5]: 238 (May) 1955. 
5. Batterman, R. C.; DeGraff, A. C., and Rose, O. A.: Circulation 5: 201 (Feb.) 1952. 6. Denham, R. M.: 
J. Kentucky St. M. Assoc. 53: 209 (Mar.) 1955. 
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is the symbol 
of the 


‘Standardized 
Tablets 
Quinidine Sulfate 
Natural 


0.2 Gran 
(approx. 3 grains) 
produced by 
Davies, Rose & Co., Ltd. 
By specifying the name, the 
: physician will be assured that this 
* standardized form of Quinidine 


Sulfate Natural will be dispensed 
to his patient. 


r Clinical samples sent to physicians 
on their request 


Davies, Rose & Co., Ltd. 


Boston 18, Mass. ei 
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Continued from page 38 


Dr. James E. Wilson, Memphis, has succeeded Dy. 
H. W. Qualls as president of the medical staff of the 
Memphis Eye, Ear, Nose and Throat Hospital. Dy 
Joseph Buchignani was elected vice-president and Dry. 
Fred C. Wallace was re-elected secretary. 


The Tennessee Medical Foundation has elected the 
following officers: Dr. Ralph H. Monger, Knoxville, 
president; Dr. W. N. Cook, Columbia, vice-president: 
and Dr. D. W. Smith, Nashville, secretary-treasurer, 


Dr. Ben R. Mayes, Nashville, has been elected 
president of the Tennessee Radiological Society. Dr. 
Walter E. Scribner, Kingsport, will serve as vice-presi- 
dent and Dr. George K. Henshall, Chattanooga, as 
secretary-treasurer. 

Dr. Hall Sanford Tacket, Memphis, has been named 
a fellow of the American College of Physicians. Junior 
memberships were received by Drs. Edwin Wayne Gil- 
ley, Chattanooga, and Ben David Hall, Johnson City, 


TEXAS 


Dr. Milford O. Rouse, Dallas, has succeeded Dr, 
J. Layton Cochran as president of the ‘Texas Medical 
Association. Dr. Denton Kerr, Houston, was named 
president-elect and Dr. Foy Moody, Corpus Christi, 
will serve as vice-president. Drs. John M. Travis, 
Jacksonville, and Thomas H. Thomason, Fort Worth, 
will serve as secretary and treasurer respectively. 


Continued on page 54 


CITY VIEW 
SANITARIUM 


For the diagnosis and treatment of 
nervous and mental disorders, and 


addictions to alcohol and drugs. 


Established 1907 


NASHVILLE, TENNESSEE 


; 
| 
be 
x 
: 
« 
: : 
: 


“significantly superior’ for Cough 


A: C 


the 
lle, 
nt; 
_..the frequency and severity 
ted of coughing were 
markedly reduced’ 
Robitussin: glyceryl 
= 100 mg., and 
Gil drochloride 1 mg., pet 
City. Robitussin A-C: Same formula, 
phen 
Dr. 
dical 
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A. ROBINS CO., INC., RICHMOND 20, VIRGINIA 
” Ethical Pharmaceuticals of Merit since 1878 
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more positive 


diarrhea 
control 


for all ages...in all seasons 


Robins 
(Donnatal with Kaolin 
and Pectin Compoung) 


WE 


comprehensive correction of infectious, 
ia neuromuscular or emotional factors: 


reduces hyperperistalsis 

adsorbs toxins 

soothes mucosa 

neutralizes hyperacidity 


In each 30 cc: 


Kaolin (90 9r.) 6.0 Gm. 
Pectin (29r.) - 130 mg. 
Dihydroxy Aluminum 

Aminoacetate (7% gr.) °o.5 Gm. 
Hyoscyamine Sulfate . 0.1037 mg. 
Atropine Sulfate .. . 0.0194 mg. 
Hyoscine Hydrobromide 0.0065 mg. 
Phenobarbital (% gr.) 16.2 


Richmond 20, Virginia 
Ethical Pharmaceuticals of Merit since 1878 


Robins A. H. ROBINS CO., INC., 
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quicker relief 
and shortened disability 
in Herpes Zoster and Neuritis 


Protamide”®’ 


... Five Year Clinical Evaluation 


With only one to four injections of Protamide® prompt 
and complete recovery was obtained in 84% of all herpes 
zoster patients and in 96% of all neuritis patients treated 
during a five-year period by Drs. Henry W., Henry G., 
and David R. Lehrer (Northwest Med. 75:1249, 1955). 


The investigators report on a total of 109 cases of 
herpes zoster and 313 cases of neuritis, all of whom 
were seen in private practice. All but 

one patient in each category 
responded with complete recovery. 


This significant response is attributed to 
the fact that Protamide therapy was started 
promptly at the patient’s first visit. 


The shortening of the period of disability 
by this method of management is 
described as “a very gratifying experience 
for both the physician and the patient.” 


Protamide® is a sterile colloidal solution prepared 
from animal gastric mucosa... free from protein 
reaction... virtually painless on administration 
...used intramuscularly only. Available from 
supply houses and pharmacies in boxes of ten 
1.3 cc. ampuls. 


Protamide 
...a product of herman Leboratories 


Detroit 11, Michigan 
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BRAWNER’S SANITARIUM 


ESTABLISHED 1910 


SMYRNA, GEORGIA 


(SUBURB OF ATLANTA) 


FOR THE TREATMENT OF 
PSYCHIATRIC ILLNESSES AND 
PROBLEMS OF ADDICTION 


Psychotherapy, Convulsive Therapy, Recreational and 
Occupational Therapy 


Modern Facilities 


Custodial Care for Limited Number of Elderly Patients at Monthly Rate 


Jas. N. Brawner, M.D. 


MEDICAL DIRECTOR 


P. O. Box 218 


ASSISTANT DIRECTOR AND 
SUPERINTENDENT 


Jas. N. BRAWNER, JR., M.D. 


ALBERT F. BRAWNER, M.D. 
RESIDENT SUPERINTENDENT 


Phone 5-4486 


HOW 
DAVIS 
TECHNIQUE 


oo often treatment fails to cure 
trichomoniasis because 
parasites survive and set up new foci 
of infection. 


Now you can overcome this problem 
with Vacisec® liquid and jelly, using 


EXPLODES the Davis technique.¢ Vacisec liquid 


HIDDEN 
TRICHOMONADS 


dissolves mucinous materials, penetrates 
thoroughly, and quickly reaches and 
explodes the hidden trichomonads. 


Proved highly effective. Vacisec 
liquid (originally “Carlendacide”) is 
the formula developed by Dr. Carl 
Henry Davis, noted gynecologist and 
author, and C. G. Grand, research 
physiologist.! Clinical data show better 
than 90 per cent success with VaGisEc 
liquid in the treatment of vaginal 
trichomoniasis.2 


Overwhelmingly powerful. Vacisec 
liquid explodes trichomonads within 
15 seconds after douche contact!* One 
chelating agent and two surface-acting 
agents, combined in balanced blend, 
attack the parasite to weaken the cell 
membrane, to remove waxes and lipids, 
and to denature the protein. With its 


cell wall destroyed, the trichomonad im- 
bibes water, swells and explodes. 


The Davis technique. Vacisec liquid, 
as a vaginal scrub, is used in the office 
therapy. Vacisec liquid and jelly are 
prescribed for home use. 


Prevent re-infection. Many wives 
become re-infected because husbands 
harbor trichomonads.? To prevent re- 
infection, prescribe the protection af- 
forded by Schmid high quality condoms. 
When a rubber is preferred, prescribe 
the superior RAMSES® prophylactic, 
transparent and tissue-thin, yet strong. 
If there is anxiety that rubber might dull 
sensation, prescribe XXXX (rourex)® 
skins, of natural animal membrane, 
pre-moistened. At all drug stores. 
References: 1. Davis, C. H., and Grand, C. G.: 
Am. J. Obst. & Gynec. 68:559 (Aug.) 1954. 
2. Davis, C. H.: West. J. Surg. 63:53, (Feb.) 
1955. 3. Davis, C. H.: J.A.M.A. 157:126 
(Jan. 8) 1955. 
+Pat. App. for. 


VaGISEC, XXX (FOUREX) and RAMSES are registered 
trade-marks of Julius Schmid, Inc. 


JULIUS SCHMID, INC. 


Gynecological Division 
423 West 55 Street, New York 19, N. Y. 
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an important 
first step 
in the care 
of the 
infant’s skin 


OINTMENT 


No other product is more effective in healing the baby’s 
skin and keeping it clear, smooth, supple, and free from 


diaper rash e dermatitis e intertrigo 
heat rash e chafing e irritation e excoriation 
Soothing, protective, healing’* Desitin Ointment — rich in cod 


liver oil — is the most widely used ethical specialty for the over-all 
care of the infant’s skin. 


May we send samples and literature? 


DESITIN CHEMICAL COMPANY, Providence, R. I. 


1. Grayzel, H. G., Heimer, C.B., and Grayzel, R. W.: New York St. J. Med. 53:2233, 1953. 2. Heimer, ae 
C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951. 3. Behrman, H. T., Tubes of 1 0z., 
Combes, F.C. Bobroff, A., and Leviticus, R.: Ind. Med. & Surgery 18:512, 1949. 4, Sobel, 2 02., 4 0z., and 


AE: Scientific Exhibit, AMA. Meet. 1955. 5. Marks, M. M.: Missouri Med. 52:187, 1955. 1 Ib, jars, 
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EVERY WOMAN 
WHO SUFFERS 
IN THE 
MENOPAUSE 
DESERVES 
“PREMARIN: 
widely used 


natural, oral 


estrogen 


AYERST LABORATORIES 
New York, N.Y Montreal, Canada 
5645 
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Continued from page 50 


Dr. G. O. Wellman, Texas City, has become a 
diplomate of the American Board of Surgery. 

Dr. Denton A. Cooley, Houston, has been honored 
as one of the 10 outstanding young men of 1955 
the United States Junior Chamber of Commerce, Dr, 
Cooley was chosen for his original experiments and 
investigations in cardiovascular surgery. 

Dr. F. J. L. Blasingame, Wharton, was appointed 
to the board of directors of the United States Com. 
mittee of the World Medical Association. 

Dr. Joe Lee Cornelison was named “Young Man of 
the Year” by the San Angelo Junior Chamber of 
Commerce. 

Dr. Samuel J. Feducia was appointed chief surgeon 
of the Texas and Pacific Railroad Hospital in Mar- 
shall. 

The new officers for the Texas Tuberculosis Asso- 
ciation are: Dr. Howard T. Barkley, Houston, presi- 
dent; Dr. Daniel E. Jenkins, Houston, first vice- 
president; Dr. Z. T. Scott, Austin, treasurer; and Dr, 
Robert B. Morrison, Austin, assistant treasurer, 

Dr. Robert J. Hanks, Waco, has been elected presi- 
dent of the Texas Trudeau Society. Dr. James 0, 
McBride, Fort Worth, will serve as vice-president and 
Dr. Richard F. Allison, Sanatorium, as secretary. 

Dr. John G. Compton, Jr., Waxahachie, has suc 
ceeded Dr. W. P. Ball as Ellis County health officer. 

Dr. Louis E. Gibson has been elected president of 
the Corsicana Chamber of Commerce. 


Continued on page 61 


TUCKER HOSPITAL, INC. 


212 West Franklin St. 
RICHMOND, VIRGINIA 


A private hospital for diagnosis and 


treatment of psychiatric and neurologi- 
cal patients. Hospital and out-patient 
services. 


(Organic diseases of the nervous system, psycho- 
neuroses, psychosomatic disorders, mood disturb- 
ances, social adjustment problems, involutional 
reactions and selective psychotic and alcoholic 
problems.) 


Dr. Howarp R. MASTERS Dr. James AsA SHIELD 
Dr. Weir M. Tucker Dr. Georce S. Futtz, Jr. 
Dr. Ametia G. Woop Dr. Ropert K. WILLIAMS 
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MITROFURANS—A NEW CLASS OF ANTIMICROBIALS Eaton 
LABORATORIES 
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persistent 

or recurrent 
urinary tract’ 


infections 


of children... 


failure to 
treat promptly 
and adequately 


may produce 


serious 


sequelae which 
can shadow 
and shorten 


the patient's 


NEITHER ANTIBIOTICS NOR SULFAS 


55 


Furadantin 


“*,..one of the most effective single 
agents available at this time.’’? 


1, Johnson, S. H., lll, and Marshall, M., Jr.: A.M.A. Am. 
J. Dis. Child. 89:199, 1955. 2. Breakey, R.S.; Holt, S. 
H., and Siegel, D.: J. Michigan M. Soc. $4:805, 1955. 


BRAND OF NITROFURANTOIN 
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EsTABLISHED 1916 


Annpalar hian fiall * Asheville, North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, rest, conva- 
lescence, drug and alcohol habituation. 

Insulin Coma, Insulin Sub-Shock, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and X-ray. 


Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly claims an all 
around clime for health and comfort. There are ample facilities for classification of patients, rooms 
single or en suite. 


Wa. Ray GrIFFIN, JR., M.D. Mark A. GriFFIN, M.D. 
Ropert A. GrirFin, M.D. Mark A. GRIFFIN, JR., M.D. 


For rates and further information write APPALACHIAN HALL, AsHeEvILLE, N. C. 


JOSIAH MACY, JR. FOUNDATION 


Three new books 


POLYSACCHARIDES IN BIOLOGY, Transactions of the First Conference 


Edited by Georg F. Springer, William Pepper Laboratory of Clinical Medicine, 
Hospital of the University of Pennsylvania 
This stimulating new book is the first in a series of five nearly verbatim reports of a multidiscipline 
conference group dealing with the many biological aspects of polysaccharides. The discussions are primarily 


concerned with problems of nomenclature, problems of classification, bacterial polysaccharides, and blood 
group substances. $5.00 


NEUROPHARMACOLOGY, Transactions of the Second Conference 
Edited by Harold A. Abramson, Assistant Clinical Professor of Physiology, Columbia University College of 
Physicians and Surgeons, and Research Psychiatrist, Biological Laboratory, Cold Spring Harbor, New York 
Outstanding research leaders from many areas contribute to the discussions on lysergic acid diethylamide 
(LSD) and related compounds, effect of drugs on the behavior of animals and on psychoses of man, research 


on schizophrenia, experimentally induced psychoses in psychiatry, tolerance to LSD-25, and a theory of 
psychosis. A bibliography of the literature on LSD is also included. $4.25 


NERVE IMPULSE, Transactions of the Fifth Conference 
Edited by David Nachmansohn, Professor of Biochemistry, and H. Houston Merritt, 
Professor of Neurology, Columbia University College of Physicians and Surgeons 
Much pertinent and exciting material is to be found in this volume on the brain stem and higher centers, 
the corticospinal system, properties of nerve impulses, monosynaptic reflex behavior of individual spinal 
motoneurons, and some properties of excitable tissue. Also included is an index for the entire series. $4.50 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
16 WEST 46th STREET, NEW YORK 36, NEW YORK 
Please make checks payable to Josiah Macy, Jr. Foundation 
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prompt action 


rapid elimination 


clear-headed awakening 


/ 


ELIXIR ALURATE | 


Available as ELIXIR ALURATE, cherry red color/ELIXIR ALURATE VERDUM, emerald green color 
Each contains 0.03 Gm (% grain) of Alurate per teaspoonful (4 cc) 
in a palatable vehicle. Alurate®—brand of aprobarbital 


HOFFMANN-LA ROCHE INC. + ROCHE PARK + NUTLEY 10 + NEW JERSEY 
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Q K for other signs of 
biliary dysfunction 


in ‘‘chronic constipation’’ patients 


Other symptoms of dyspepsia, such as flatulence, 
intestinal atony, and belching—along with the patient’s 
chronic constipation—may indicate a functional 
disorder of the biliary tree. 


1 or 2 Neocholan tablets t.i.d.—with meals—is the usual effective dosage. 
As symptoms improve the dose may be decreased to 1 or 2 tablets daily. 
Each Neocholan tablet supplies Dehydrocholic Acid 250 mg. (334 grs.); 
Homatropine Methylbromide 1.2 mg. (1/50 gr.); Phenobarbital 8.0 mg. 
(% gr.). Bottles of 100 and 1000 coated, yellow tablets. 


PITMAN-MOORE COMPANY Division of Allied Laboratories, Inc. Indianapolis 6, Indiana 


— 
38 
— 
4 
gratifying improvement with 
g y g pr m = 
Neocholan promptly relieves symptoms of biliary 
dysfunction...including chronic constipation. Neo~ 
| cholan increases the production of bileand promotes 
proper drainage of bile into the duodenum. 


nudges your patient to sleep 


PLACIDYL enables the physician to induce sleep instead of imposing it. Non- 
barbiturate. No initial excitation or respiratory depression. 


A halogenated carbinol, sold: under no other trade name. ObGott 


607019 


4 
7 


relieves seborrheic dermati- 
tis of the scalp and dandruff 
-quickly, easily, economically. 
Just one or two Selsun applications 
relieve itching, burning scalps. 
Scaling is completely controlled in 
81-87% of seborrheic dermatitis, 
92-95% of dandruff cases. And 
relief lasts—up to four weeks 
—with each pleasant applica- 
tion. Selsun Suspension is 
sold only on prescription, 
in 4-fluidounce bottles 
with directions. 


itchi alo? 
f 
_ 
burning scalp? 


looked over often... 


the patient with nonspecific rheumatism 


NOW-— thoroughgoing relief with 


NEw 


combining 
Prodmisome ....... 0.75 mg. — best of the new 
Acetylsalicylic acid . . . 325mg. —best of the old 
Ascorbic acid ...... 20 mg. 
Aluminum hydroxide 75 mg 


antirheumatic + anti-inflammatory + analgesic + supportive 


Combined effectiveness of the antirheumatic 
agents in SIGMAGEN permits maintenance of clinical 
relief at minimal dosages. 


SIGMAGEN,* brand of corticoid-analgesic compound. 
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SAINT ALBANS 


A PFREVATE 
RADFORD, 


FETAL 


STAFF 
James P. Kine, M.D. 
Director 
James K. Morrow, M.D. Daniet D. Cues, M.D. 
Tuomas E. Parnter, M.D. JAMes L. Cuitwoop, M.D. 
Ciara K. Dickinson, M.D. Medical Consultant 


Affiliated Clinics: 
Bluefield Mental Health Center Beckley Mental Health Center Hlarlan Mental Health Center 


525 Bland St., Bluefield, W. Va. 207Y%2 McCreery St. Harlan, Ky. 
David M. Wayne, M.D. Beckley, W. Va. C. H. Crudden, M.D. 
W. E. Wilkinson, M.D. 


In treatment and eradication of pinworms and round- 
worms, clinical investigators found Vermizine notably 
effective. 

Oxyuricidal properties of Vermizine’s principal ingre- 
dient— Piperazine Gluconate—accomplish rapid reduction 
and elimination of infestations, both in children and adults. 
Well-tolerated; low in toxicity. No untoward effects. 


Pleasing Strawberry Flavor 
Invites Acceptance 


Compounded in a pleasing strawberry-flavored syrup, 
Vermizine is highly acceptable—even to small children. 


Supplied: Gallons, Pints, 8-0z. Bottles. 
CHICAGO PHARMACAL COMPANY 


5547 N. Ravenswood Ave., Chicago 40, Illinois 


| 
60 
| 
| 
| 
VERMIZINE Q> 
Most Potent Anthelmintic oS 
against PINWORMS (Oxyuriasis) anp ROUNDWORMS (Ascariasis) 
la | 
) 
Pacific Coast Branch 
381 Eleventh St., Son Francisco, Calif. 
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Dr. Tom Oliver has been named a school trustee 
in Waco. Dr. Neill O. Simpson will serve as city 
commissioner in Waco. 

Drs. Jabez Galt, Dallas, and Frank Cunningham 
Golding, El Paso, have been elected to fellowship in 
the American College of Physicians. The new associates 
are Drs. Sol Forman, Galveston, Jesse Walter Hofer, 
Houston, Richard Joseph Schneble, Texarkana, and 
Theophilus S. Painter, Jr., San Antonio. 


VIRGINIA 


fhe Accomack County Medical Society has elected 
the following officers: Dr. Walter Eskridge, Parksley, 
president; Dr. J. Fred Edmonds, Accomac, vice-presi- 
dent; and Dr. James C. Doughty, Onancock, secretary- 
treasurer. 

Dr. Thomas S. Chalkley. Richmond, has been named 
president of the Virginia Pediatric Society. Drs. Armi- 
stead P. Booker, Charlottesville, and Harry D. Cox, 
Portsmouth, will serve as vice-president and secretary- 
treasurer respectively. 

Dr. Henry B. Mulholland, assistant dean and _ pro- 
fessor of medicine of the University of Virginia School 
of Medicine, has been appointed to the board of di- 
rectors of the National Health Council. Dr. Mulhol- 
land was also honored by the Virginia Council on 
Health and Medical Care as the recipient of a dis- 
tinguished service certificate. 


Continued on page 62 


TULANE UNIVERSITY 
SCHOOL OF MEDICINE 


Intensive Short Courses in General Med- 
icine and various Specialties 


Informal instruction as “Postgraduate 
Medical Trainee” arranged on individ- 
ual basis 


Basic Science in Ophthalmolo 
(begins July 9, 1956) 
Basic Science in Orthopedics 


(begins September 5, 1956 
and February 4, 1957) 


For Detailed Information Write 


DIRECTOR 


DIVISION OF GRADUATE 
MEDICINE 


1430 Tulane Ave. New Orleans 12, La. 
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To counteract 

corticoid-induced adrenal atro- 
phy during corticoid therapy, 1 
routine support of the adrenals 

with ACTH is recommended. 


THIS IS THE 
PROTECTIVE DOSAGE RECOMMENDATION 
FOR COMBINED CORTICOID-ACTH THERAPY 


@ When using prednisone or prednisolone: 
for every 100 mg. given, inject approx- 
imately 100 to 120 units of HP* 
ACTHAR Gel. 


@ When using Aydrocortisone: 
for every 200 to 300 mg. given, inject 
approximately 100 units of HP* 
ACTHAR Gel. 


e@ When using cortisone: 
for every 400 mg. given, inject approx- 
imately 100 units of HP*ACTHAR Gel. 


Discontinue administration of corticoids on 
the day of the HP*ACTHAR Gel injection. 


(IN GELATIN) 


The Armour Laboratories brand of purified 
adrenocorticotropic hormone—corticotropin (ACTH) 


*Highly Purified 


Unsurpassed in Safety and Efficacy 


More than 42,000,000 doses of 
ACTH have been given 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY 
KANKAKEF, ILLINOIS 
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New Concepts of Optimal Nutrition 


during THE SECOND FORTY YEARS 


Optimal nutrition at all ages is promoted ex- 
cellently by routine use of VITA-FOOD Brew- 
ers’ Yeast: “Brewers’ yeast is an excellent 
source of proteins of high biologic value and 
of the vitamins of the B complex.”! 


Eminently valuable too are its unsurpassed 
digestibility, its content of minerals and lipo- 
tropic factors, its virtually ideal nutritional 
lance—for normal co-acTIon of essential 
nutrients, a synergism indispensable to endur- 
ing vigor.!, 
Brewers’ yeast is authoritatively attested to 
be “one of the most useful s for older 
... economical .. .”2 and “frequently 
elpful in rehabilitating older patients”3—in 
whom the extreme sUBTLETY of cumulative 
nutritional insults is fostered by TIME, which 
may also bring increased demands for proteins 
and vitamins. }, 


For prevention and in dietotherapy of many 
disorders throughout THE SECOND FORTY 
YEARS, prescribe as a routine supplement 


VITA-FOOD 


Brewers’ Yeast 


the richest natural source of vitamin B com- 
plex factors plus nutritionally complete pro- 
tein, essential minerals and lipotropic factors. 


Send for Samples to Department S 
VITAMIN FOOD CO., INC., Newark 4, N. J. 


., 2. McCay, 
C. M., in Lansing: “Problems of Aging. 
rell an 


L. McLesterand Darby :“Nutrition and Diet in Health 
nd Di ” ed. 6, Sa rs, p. 195 
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Dr. Harry J. Warthen, Jr., has succeeded the late 
Dr. Emily Gardner as chairman of the Richmond 
Board of Health. 


Dr. Guy C. Richardson, Bristol, is the general chair. 
man of the Bristol Centennial Celebration. The ¢j. 
max of the year’s activities will be Pageant Week, 
July 29-August 4. 

The newly organized southeastern Virginia branch 
of the American Medical Women’s Association has 
named the following officers: Dr. Hertha Riese, Rich. 
mond, president; Dr. Louise Leland Clark, Chester, 
vice-president; and Dr. M. Jane Page, Richmond, 
secretary-treasurer. 

Dr. Donald S. Daniel, Richmond, has been named 
to membership on the State Board of Medical Ex. 
aminers. 


Dr. W. Gayle Crutchfield, chairman of the depart. 
ment of neurosurgery of the University of Virginia 
School of Medicine, was elected president of the 
Southern Neurosurgical Society. 


Dr. Emmert Christopher Stuart, Sr., Winchester, 
has retired at the age of 90. His colleagues have 
honored him by erecting a plaque at Memorial Hos- 
pital in recognition of his 45 years of service as a 
member of the medical staff. 


Continued on page 64 


CLASSIFIED ADVERTISEMENTS 


ASSOCIATE DESIRED for EENT practice located in 
large southern medical center. State Experience and 
training. Reply to box GG c/o SMJ. 


WANTED—General Practitioner or Internist—South 
Central Florida; retirement affords unusual oppor- 
tunity to take over active, long established practice; 
lucrative income assured; fully equipped 6 room of- 
fice; Florida license necessary; price and terms nom- 
inal to right party; state qualifications in query for 
details. Contact SMZ c/o SMJ. 


RADIUM FOR SALE—Formerly used by Gynecologist. 
85 mg. in seven platinum tubes. Contact DM c/o SMJ. 


IMMEDIATE POSITIONS AVAILABLE for 6G. P. 
Residents at Lallie Kemp Charity Hospital, Inde- 
pendence, Louisiana. Stipend $500.00 per month. Re- 
quirements eligible for Louisiana Licensure, Graduate 
of Class A Medical School, approved internship. Write 
or Call C. C. Colvin, Lallie Kemp Charity Hospital, 
Independence, Louisiana. 


FOR SALE—General Practice and Surgery, well ¢- 
tablished. Will introduce. Large clientele. Very rea 
sonable. Reply to Box 6302, Station H, Atlanta, 
Georgia. 


LOCATION WANTED—General Practitioner, #4 
years, would like location in Texas or Oklahoma o 
would consider other state. Has Texas and Oklahoma 
license. Can furnish excellent references. Contact 
AE c/o SMJ. 
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Lippincott, 1954, p. 189. 
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EASIER SONTROL 
OF SUMMER-TIME 
ALLERGIES 


For the quick relief which ACTH 
gives in summer-time allergies, 
with minimal inconvenience to your 
patient, use Cortrophin-Zinc. Its 
prolonged action permits maximal 
response in rose fever, poison ivy, 
poison oak, sumac, asthma, and 
other allergic manifestations, with 
fewer injections. Each injection lasts 
at least 24 hours in the most acute 
cases to 48 and even 72 hours in 
milder cases. And Cortrophin-Zinc 
is easy to use, being an aqueous 
suspension which requires no 
preheating and flows easily 
through a 26-gauge needle. 


CORTROPHIN-ZINC 


HAY FEVER 

POISON IVY 

POISON OAK OR SUMAC 
SEASONAL ASTHMA 
ROSE FEVER 


Supplied in 5-cc vials, each cc 
containing 40 U.S.P. units of 
corticotropin adsorbed on zinc 
hydroxide (2.0 mg zinc/cc) 
*T.M.—Cortrophin 

tPatent Pending. Available in other 
countries as Cortrophine-Z. 


*Organon brand of Corticotropin- 
Zinc Hydroxide 


Organon 


ORGANON INC. ORANGF. 
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Continued on page 62 


9 Dr. Walter B. Martin, Norfolk, was awarded an 

A l l e n S honorary degree of doctor of science at commence: 
ment exercises of the Medical College of Virginia. 

Dr. Merritt W. Foster, Jr., Richmond, has been 


IN VALID OME elected to fellowship in the American College of 


Physicians. Drs. Richard Horace Kirkland, Richmond, 
and Robert B. Gahagan, Norfolk, are junior members, 


ESTABLISHED 1890 


MILLEDGEVILLE, GEORGIA WEST VIRGINIA 
Dr. Charles M. Scott, Bluefield, has been elected 
F treatment of president of the West Virginia Chapter of the Ameri- 
= can College of Surgeons. Dr. Charles D. Hershey, 
NERVOUS AND Wheeling, was named vice-president and Dr. Kenneth 
MENTAL DISEASES G. MacDonald, Charleston, will serve as_ secretary- 


treasurer. Drs. Hampton St. Clair, Bluefield, T. Kerr 
Laird, Montgomery, and W. E. Gilmore, Parkersburg, 
Ground 600 Acres — Buildings, Brick ao councilors of the West Virginia 
Fireproof — Comfortable — Convenient Dr. Wade H. St. Clair, Bluefield, has been honored 
as “Man of the Year” by the Greater Bluefield Junior 
a : Chamber of Commerce. Dr. St. Clair is a past presi- 
Site High and Healthful dent of the West Virginia State Medical Association. 

Dr. Michael M. Stump, Philippi, has assumed the 
duties of physican-in-charge of the Ceredo Clinic at 


—. W. ALLEN, M.D. H. D. ALLEN, M.D Cevedb. 
DEPARTMENT FOR MEN DEPARTMENT FOR WOMEN Dr. William R. Laird, president of Laird Founda- 
tion in Montgomery received the honorary degree of 
Terms Reasonable doctor of literature from the Medical College of 


Virginia. 


For Daytime Tranquillity 
non-barbiturate sedative 


® Quick acting 
e Rapidly eliminated 

e Free from side effects 
Dose: 1 BROMURAL tablet several times a day. 


Try 1 Bromural tablet with an aspirin for quicker relief of neuralgic pain and 
headache, discomfort and the aches of simple colds — better than aspirin alone. 


Each BROMURAL tablet bears the mark €B of the originator. 


Bromural, brand of Bromisovalum, a product of E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. distributor 
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TURNER SANATORIUM 
‘a Memphis, Tennessee, Route 10, Box 288 


Carrol C. Turner, B.S., M.D., F.A.C.P Alfred D. Mueller, Ph.B., Ph.M., M.A., PhD 
cent Neuropsychiatry Clinical Psychology 
Miss Margaret Hyde, B.A 
Psychological Examiner 


For the Diagnosis and Treatment of Mental and Nervous Diseases 


i: Located on the Raleigh-LaGrange Road, five miles east of the city limit—accessible to 
; U. S. Highway 70 (Bristol Highway) 
Situated on a ninety acre tract of wooded land and rolling fields, the environment is 


conducive to amelioration of the symptoms of emotionally disturbed patients. 
Modernly equipped with adequate facilities for physical and hydrotherapy, electro- 
shock, and insulin therapy 

Special emphasis is laid on recreational and occupational therapy 

Adequate nursing personnel assures individual attention to each patient 

The main building and hospital department of the Sanitorium is shown above 


FAIRFIELD 


Our convalescent home is lo- 
cated on the Sanatorium 
Grounds 


The home is especially de- 
signed and fitted for the 
care of elderly people. 
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*‘Thorazine’ relieved this patient’s 


anxiety, tension and fear and made 


it possible for him to return to work, 


*THORAZINE’ CASE REPORT 


patient: Anxiety, tension, and a fear of going 
out alone made it impossible for this 36-year- 
old man to work. After other treatments had 
failed he was given “Thorazine’. 


response: “On ‘Thorazine’ medication, 100 mg. 
orally, daily, his anxiety and apprehension dis- 
appeared immediately. The patient was able to 
go out alone and to work once again. His mood 
was actually gay and his co-workers were sur- 
prised at this change. He was now free from 
care whereas before he had been distressed by 
the slightest difficulty.” 


This case report is from the files of a general practitioner. 


THORAZINE* 


Available in ampuls, tablets and syrup (as the hydrochlo- 
ride), and in suppositories (as the base). 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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in contact dermatitis, Be burn 


(CY CLOMETHYCAINE AND THENYLPYRAMINE, LILLY) 


... speeds healing, controls itching and pain 


‘Surfadil’ lotion combines the time-proved topical 


Order a supply for your treatment table anesthetic, ‘Surfacaine’ (Cyclomethycaine, Lilly); an 


today. Available in 75-cc. (plastic) and 
aie effective antihistaminic, ‘Histadyl’ (Thenylpyramine, 
tone in color. Lilly); and the protective adsorbent, titanium dioxide. 
Also available as a cream, in 1-ounce tubes ‘Surfadil’ lotion controls pain and itch, combats extrav- 
and in 1-pound and 5-pound jars. asation of fluids, adsorbs moisture, and deflects the 


sun’s rays. 


‘Surfadil’ lotion provides prompt and prolonged relief 


Ku from contact dermatitis caused by such agents as drugs, 


chemicals, clothing, and poison ivy, oak, or sumac. Also 


QUALITY / RESEARCH / INTEGRITY valuable in eczema, insect bites, heat rash, and sunburn. 


BQ ANNIVERSARY 1876 + 1956 / ELI LILLY AND COMPANY 


661012 
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curing 


“Physicians, dentists, and research workets 
percentage of unfavorable physical conditions <iaaainaanniEE 
to dietary inadequacy...:The 13 to 15 age level 
deviations from good nutritional status anid dietary, adequacy. 


furnishes, in a single capsule, potencies ; 
of nine important vitamins and is 
minerals and trace elements for 


Each MYADEC Capsule 
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: 
gh potency formu'c 
mins: 
Vitarpin Bis Crystalline < | Sine) 
Vitamin B, (Riboflavin) . 10 mg. Manganese, 
Vitamin A , 25,000 units 
Ay 
DAVIS & COMPAR 


